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GRIMSHAW WHITE CORE WIRES. RAVEN GORE WIRES. 

Grimshaw Tapes. Splicing Compound. Vuica Ducts. 

MANUFACTURED BY 

NEW YORK INSULATED WIRE CO., 

CMcap, 80 FraiMii SI. New Yurt 15 Cortlailt St. Bostei, 182 Simier St. San rraiclsco, Cal, 102 Sacraianto St. 


STEVENS INSTITUTE OF TECH- 
NOLOGY, 

Hoboken, N. J., Feb. i2, 1889. 
Bishop Gutta Percha Co. 

Gentlemen: I have made an extensive 

series of tests of your WHITE CORE INDIA 
RUBBER INSULATION, under various 
conditions of temperature and times of im 
mersion in water, with the following results : 

INSULATION RESISTANCE IN MEGOHMS PER MILE: 


Time 

Temperature .. 
Resistance 

5 min. 
60° F. 

3,200 

I h'r 
60° F. 
3.300 

24 h’rs 
60° F. 

3-30 ■’ 

10 days 
60° F. 
3.300 

24 days 
60° F. 
3,300 

Time 

30 min. 

30 min. 

30 min. 

30 min 


Temperature... 

+0° F. 

115° F. 

167° F. 

200° F. 


Resistance 

3,900 

362 

T 2 

5-2 



The cable had been immersed in water for 
mth before the first temperature test was 
■la-' .. 

..his wire also showed no deterioration 
from exposure to moist air, fresh plaster, 
damp earth, etc., after several months’ ex- 
posure. Its insulating power also was un- 
affected by a like exposure to illuminating 
gas. 

Very truly yours, 

(Signed) Henry Morton. 


Electrical Test Instruments, 


Ammeters and 
Volt Meters 

For Direct and 
Alternating 
Currents. 

Queen’s New Port- 
able Testing Sets. 

A full'line.of -meas- 
uring instrum ''ts 
to meet all r^ 
ments. « 


3end for Catalogue • 


netic Vane” Ammeter. 

& CO., 

PHILADELPHIA. 


Dr. Jerome Kidder’s 
superior Electro- 
medical Apparatus. 

For Physicians, Surgeons 
and Family Use. Send for 
a Catalogue and mention 
the Electrical Age. 

Jerome Kidder lllfg. 
Oo., 820 Droadway) 
New York.. 


ELECTROLIERS, 

SHADEf nd GLOBES. 

•• irfRiCEs. 

Electrical Supplies for all Purposes. 

I^/ILLEE BROS. ^ j , 

17 H. SIXTH STREET, PHILADELPHIA. 


AUTOMATIC DYNAMO 


Absolutely Au- 
tomatic from 
FULL LOAD 
to SINGLE 
LIGHT. 

Apparatus of 
800, 1,200, 1,- 
600 awl 2,000 
Candle Power. 

SEND FOB 
CATALOGUE. 


BALL ELECTRIC LICHT CO., 


Office: 

+04 W. 27th St., New York. 


Factory : 

400-416 W. 27th St. and 
«8i-28g 9th Ave., New York- 


The Riker Electric Motor Co., 


MANUFACTURERS OF 


DYNAMOS, MOTORS, 

AND SPECIALTIES IN MOTORS 
For Car Propulsion, Mining Apparatus, Turn Tallies, 
Traveling Cranes, Pumping Outfits^ 
Ventilating Fans, etc., etc. 

Designers and Makers of Special Electric Machinery, 
Andrew L. Riker, 45 &, 47 YORK STREET, 

Electrician. BROOKLYN, N. Y. 

ALEXANDER-CHAMBERLAIN electric CO., 126 
Liberty St., New York. Agents for New York, New 
Jersey and Delaware. 

MITCHELL & CO., 8 Oliver St., Boston, Mass., New Eng- 
land Agents. 


An Illustrated Weekly Electrical Journal. 


10 cents per copy 


31.. ar. -\?S7^XNGr cfc OO., 

MANUFACTURERS OF 

WIHG’S DISC FAHS, HIGH SPEED EHGIHES, 

ELECTRIC Motors, fan Ventilators, Etc., 

ForMechanicalHeating.Ventilating.Oooling, Drying, Removing Dust, Steam, Smoke,&c. 

GAS ENGINES. ELECTRIC LIGHTING 
X26 IjIBX3H.TY ST., n : est 7 % 7 ' yoixis:. 


THE DIEHL ELECTRIC 


CEILING FAN. 


NO BELTS. 'Wf NO SHAFTING. 

SUITABLE FOR LOW AS WELL AS HIGH CEILINGS. 

DIEHL COMPANY, 

SEND FOR IliLiUSTRATED CA.TAL 1 OGUE. 


ELECTRICAL AGE contains a weekly full record of all vacancies for employees in 
electrical and kindred metal business. (Compare page XII.) 


Established 1883. 


Electric Elevators and Hoists 

THE D. FRISBIE ELEVATOR A MFG. CO. 

Woiks : New Haven, Conn. New York Office ; Mail and Express Building. 



II 


THE ELECTRICAL AGE. 


Have You Seen the 

LITTLE WONDER 


Rons on ALTERNATING or BATTERY Circnit? 

The Clyde Electric Mctcr. 


For Running 

Ask to see 

SEWING 

our 

MACHINES, 

CIGAR 

LIGHTER; 

FANS, 

the cheapest 

and all kinds ^ 


of 

and most 
novel 

SMALL 

invention of 

MACHINERY^ 

the age. 




^ Its simplicity and value is without a rival, as it is only 6J4 inches 
high and 4 inches wide, very easily kept in order, and is, without a 
doubt, one of the best in the world. 

E. F. CAPWELL. Treasurer and Manager, 

OFFICE : FACTORY: 

147 Charles Street, 43 South Main Street, 

WBITIS FOR PARTICURARS. 


PATENTS 

HOW TO SECURB ONE. 

^ We have established a bureau in connec- 
tion with our journal for the purpose of pro- 
curing Patents for our customers, or others. 
This branch is in charge of our counsel, John 
Henry Hull, room 165, Times Building., to 
whom all communications should be addressed. 
The Government fee is $35 ; payable, $15 when 
the application is made, and $20 when the 
Patent is granted. To this we add our fee, 
$10, and upwards, for a simple specification, 
according to the nature of the matter. Send a 
model, or a simply worded narrative of your 
invention, and the proper documents will be 
mailed for your signature. 

When the patent is granted we will give it 
an illustrated notice, gratis. 

^Trade-marks registered, and copyrights pro- 
cured for $5, in addition to the Government fee. 


THE J. H. DRAKE PERFORATING CO., 

MANUFACTURERS OF 

Perforated Sheet Metals, 

STEEL, IRON, BRASS, COPPER, ZINC, TIN, Etc., Etc. 

FOR MINING AND MILLING MACHINERY, AND ALL OTHER USES. 

Stone, Coal and Ore Screens, of Heavy Iron or Steel. 

Malt Kiln Floors and False Bottoms, etc., for Brewers. 

Perforated Brass for Well Points and Strainers. 
Perforated Iron and Brass for Window Screens, OfHce Railing, Coffee Roasters, etc. 

Sieves of all kinds for Grain Cleaning Machines, including 

Hominy, Rice, Flour, Oatmeal, Cotton, Coffee, Paper Mills, etc. 

WHEN INQUIRING FOR PRICES STATE QUANTITY, GAUGE, KIND OF METAL, SIZE OF HOLE, AND 

DIMENSIONS REQUIRED. 

Dealers In all kinds of MACllINEII&ir and SUPPliIlilS. 

136 Liberty Street, New York. 



Pennsylvania General Electric Go., 

609 Arch Street, 

PHILADELPHIA, PA. 

RAILWAYS AND LIGHTINO. 


Armatures Rewound ; Commutators Refilled, and General 

Electrical Repair Work. 

-A-geix-bs, E-Lxareds:a, ITexri .[peareca. Co. 

MISSOURI ELECTRICAL REPAIR CO., 16 South 9th Street, 

ST. LOUIS, MO. 


YOU MAKE A MISTAKE 

cal Supplies from F &. F., Cleveland, Ohio. Send 
for the latest “T.ist of Bargains for Bell Hangers,” 
and rock bottom on Medical Batteries. We 
undersell all. Address, 

Fletcher & Fleicher Electric Co., 

Cleveland, Obio. 

Mention this /aper if you -want bottom prices. 


T 


THE ELECTRICAL AOE. 


Ill 


m 




WilER 


^fpn.i. 



. Sockets, Bushings, Tuhing, Friction-Tape. 

SoilHierGodsforEledricilPurpossi 

SPECIALTIES TO ORDER. 

THE B. F. GOODRICH CO., 

Akron Rubber Works, Akron, Obio. 


To orSer. 




^'co*-Cbber^^ (b. 

ACENT5 6 ?R eade^hewYowk_ 


THE COLOMBIA ROBBER WORKS CO., 

Selling -A-gentis, 


HiEW YORK: 
65 Reade Street. 


CHICAGO : 
159 tiake Street. 


I'eleplione No. 274. 

3VCA.H.OTJS’ 

Patent Auxiliary 
Mouthpiece 

.FOR TELEPHONES. 
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For Sale by All Dealers, 

WM. N. MARCUS, 218 N. 2d Street, 

PHILADELPHIA. 

WM. C. TRIPLER, Jr., Manager, 


The Akron Electrical Ifq. Co. 

AKRON, OHIO. 

JC.VNUPACTUKERS OP 




m-!56 Greene St 
Station G 







F. McLEWEE & SON, 

25 WAVERLY PLACE, 251-253 GREENE ST., N. Y. 

ORGANIZED IN NEW YORK IN 1843. 

MANUFACTURERS AND DESIGNERS OF 

ELECTRIC, CCMBINATION, 

AND GAS FIXTURES. 

Designs and Estimates Submitted. 
ILLUMINATED and PRISMATIC SIGNS A SPECIALTY. 


. ESTABLISHED 1867 


12 5 SOUTH 25 STREET 




w^E FOR CATALOGUE PHILADELPHIA 


M fittMon the MLECTMl- 
CAL AGB when communi- 
cating with advertisers. 
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Vosburgh, Mfg. Co., Limited, W. C x 

Vulcanized Fibre Co 338 
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Directory for Buyers. 


BOSTON MASS. 

Ziegler Bros.j Contractors, Manufacturers and 
Dealers in Fine Electrical and Mechanical Ap- 
paratus of every description, 73 Federal street. 


BROOKLYN N. Y. 

CostllOy jr. E.y Machine Works. Cor. Hudson 
ave. and Concord St., Brooklyn. Electrical 
and Experimental Work done promptly. 

Bmplre Cblna Work^ 144^156 Green st., 
near Manhattan ave , Greenpoint Brooklyn, 
N. Y. Our production is the GENUINE HARD 
PORCELAIN and includes Cut-Outs, Switch 
Bases, Insulators ; all sizes. 

Glaeser J A.« Mfr. of Bronze, plain and orna- 
mental Letter boxes. Push-buttons and Bronze 
work in general. Model work for Inventors. 
Door openers and Electric Supplies. 385 and 
387 Kent ave. 

Buebel & Manger, 386-290 Graham street 
near DeEalb avenue. Manf’rs Electrical and 
Brass Goods, Bronze Push Buttons, Wood and 
Iron Box and Large Skeleton Bells, etc. 
Superior work and finish guaranteed. Corre- 
spondence solicited. 

Hubbard, Norman, 93-97 Pearl st. The Pack- 
ard Vacuum Pumps, designed especially for 
Incandescent Lamp Manufacturers. Refer to 
Thomson-Houston and SaAvyer-Man Electric 
Companies. Send for circulars. 

CHICAGO, ILL. 

Chicago Electric Motor Co., 313 South 
Canal st. We make a Specialty of Electrical 
Repairs, Motor and Generator Armatures re- 
wound. Dental 3 speed reversible foot Switches. 
Fan Motors, wound for Incandescent Arc and 
Storage-Battery Circuits. 

Midland Electric B^orks. Manufacturers 
of Electrical Apparatus, Experimental and Re- 
pair Work a Specialty. 108 5th ave., Chicago. 

GENEVA. OHIO. 

Forest City Electric Works. 


MINNEAPOLIS, MINN. 

IiennOn, JT . M., 33 Loan and Trust Building. 

NEW JERSEY. 

Mclntlre’s Patent, Connectors ana Term 
nals for all Electrical Purposes. Incandescer 
Lamp and Cut-Out Terminals for all makes c 
Lamps. General Electrical Supplies. The C 
Meintire Co., 13 and 16 Franklm st., Newarl 

^ • w • 

NEW YORK CITY. 

A, Kolon Primary Battery for Closed Cil 
cuit Work. Internal resistance, .026 ohm. Coi 
stant E. M. F., 2 Volts ; Short Circuits, 12 
Amperes. No Fumes or Corrosion. Highes 
Economy in Maintenance for Fan Motors, Cau 
j6ry and peatal OutfitSj Sewing Machines 
phonographs. Small Lights ana Automatic 
Machmes. Converse D. Marsh. Sole Sellini 
AvenL 136 Libertv fit. ’ 


A Fine Line of Disc Fans, High-Speed Engmes, 
Electric Motors, Fan Ventilators, Gas Ermines, 
etc., etc. Electric Lighting. L. J. Wins’ & 
Co., L6 Liberty st. 

Asplnurall, F. B., 136 Liberty street. Room 
137 and 138. Lyman & Warren Improved Ex- 
haust Pipe-heads. Hoffman Damper Regula- 
tor. Park Double Tube Injector. Pressure 
Regulator Steam Traps, etc. 

Bateman & Pollard, contractors for Electric 
Light Wiring of Buildings, I.solated Plants, 
Complete Installations. Electric Railroads, 
Marine, Village and Station Work solicited. 
Electric Bells, Burirlar Alarms and Speaking- 
Tubes. 14314 East Street, N. Y. 

Bishop Gntta-Percha Co., Wires and Ca- 
bles, 420-426 E. 25tb st. 

Brooke, Homer, 44 Barclay st.. Manufacturer 
of Moulds for Glass, also for casting Lead, Zinc, 
Carbon, etc.. Manufacturer of Special Glass 
Articles for Electrical purposes. 

Chapin, Chas. E., 136 Liberty st.. New York. 
Manufacturers’ Agent and Jobber in Gen- 
eral Electrical Supplies. Specialties; Perkins 
Switches, Carbons, Carbon Brushes, Tapes, 
Splicing Compound, Chatterton’s Compound, 
Hard and Soft Rubber Tubing, Bushings, 

Clark Company, The, 192 Broadway, New York, 
is the only company in the United States that 
makes a specialty of manufacturing Electric 
Arc Apparatus for every purpose. 

Cobb, J. Saxelby, Electrical Engineer and 
Contractor. Rooms 109 and 110, Electrical 
Exchange Building, 136 Liberty st. 

Columbia Bar Lock No. 4. 150 Centre 

street. Every Improvement found in all other 
machines combined in this one and many 
others all its own. Send for Catalogue. 

Conover Mfg. Co., The, 95 Liberty street. 
Independent Belt and Steam Driven Air and 
Circulating Pumps and Condensers. Consulting 
and mechanical eagineers. 

Consulting Electrical Engineer. 

Robert S. Dobbie, 177 Times Building. 

Copeland, C. H. W. Rice Automatic En- 
gine. N. Y. Office, Electrical Exchange Build- 
ing, 136 Liberty st., Room 437. 

Dlsbrow, Chas. H., 335 W. 16th st. Manufac- 
turer and Builder of Gramme Armatures for 
the American System, and American Lamp 
Supplies. Also Dealer in New and Second-hand 
Electric Light and Power Machinery, including 
Steam Engines, Boilers, etc. Write for prices. 

Doubleday, Mitchell Sc Co., 136 Liberty st., 
Dealers and Agents. General Electrical Sup- 
plies at Competing Prices. Local Agents for 
Canvas Jacket Wires and Canvas Covered 
Flexible Conduit. 

Electric Lava Gas Tip, for Multiple Lighting. 
For Churches, Theatres and Halls. A . T. Smith, 
6 West 14th st.. New York. 

Electric Stocks, Room 7, 6th fioor, Edison 
Bldg. Perry & Noyes. 

<< Experimental Work and Models” a 

Specialty. Electrical Instruments and Light 
Machinery. Paul Hoenack, 191 and 193 Worth 
street, New York. 

Gordon Sc f o., W. H., 115 Broadway, Manu- 
facturers’ Agents. Bare and Insulated Wires, 
Incandescent Lamp and other Specialties. 
Electric Light and Power Supplies. 

Himmer Sc Anderson Dry Battery Co., 

123 Chambers street. New York. 

Holmes, Booth Sc Haydens, Mfrs. of Bare 
and Insulated Wire. Patent “K. K.” Line 
Wire for Electric Light, Railways, Motors, 
Telegraph and Telephone use. Factories : 
Waterbury, Conn. Thos. L. Scovill, New York 
Agent, 25 Park Place, N. Y. 

Indicators, Straight Line, $30. Reducing 
Wheels, Planimeters, Shaking Grate Bars, Re- 
liance Water Columns, Exhaust Pipe Heads, 
Steam Separators, Damper Regulators, Filters, 
Eureka and Garlock Packing. Hine & Robert- 
son, 55 Cortlandt st., New York. 

Jerome Kidder, Manufacturing Co. 820 
Broadway. 

McLeod Pnenmatlc System, Th^ of Heat- 
ing, Ventilating and Cooling of Buildings, 
Mines and Plants. Pumps for Smelting and 
Fusing purposes. Circulars, etc., etc. McLeod 
American Ihieumatic Co. (now being organ- 
ized), 1^ and 127 Worth st., N. Y. 

Money Advanced for the development of 
Electrical Patents and Inventions of merit; 
Electrical Patents of merit bought. Apply 
Dr. J, B. DeLery, 5-7 Dey st., N. Y. 

New York Carbon Works Manufacturers 
of Carbon Plates, Cylinders and Motor Brushes. 
Sole Manufacturers of Carbon Cylinders under 
Holtzer Pateot. 18 Cortlaodt street. 
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NEW YORK.— Continued. 

Onsley Electric Co.^TbCy 1 Broadway, Manu- 
facturers and Patentees of the best and most 
accurate Electric Watchman’s Register, Fire 
Alarm and Safety System for Factories, Ware- 
houses, Hotels, Railroads, Workshops, Piers, 
etc., etc. Approved by all the Boards of Fire 
Underwriters. The only system which prints 
in plain figures the movements of a Watch- 
man. Estimates furnished. 

Pan-American Engineering ic Supply 
Co.j 136 Liberty St., Room 232. Construction 
of Steam and Electrical Railways, Electric- 
Light Plants and Transmission of Power by 
most modern systems. Machinery Supplies 
and Equipments. General Exporting and Im- 
porting Commission Merchants. 

Paradox Reflector Staadesy with Metal 
Top and Ground Glass bottom. F. Holman 
Electric Co., 128 Pearl st. 

Prentiss Tool and Supply Co. Metal Work- 
ing Machinery. 700 Machine Tools in stock. 
115 Liberty st., N. Y. 69 So. Canal st., Chicago, 
111 . 

Sctaoonmakery A. O.y 158 William st., New 
York. Importer East India Mica, best in the 
market for electric purposes. Send for samples 
and Quotations. 

Security Insulator CompanVy 136 Liberty 
st., N. Y. Manufacturers of the safest and 
best Porcelain Insulators and Cleats on the 
market. Circulars, Price-Lists and Samples 
Free. Furnished on application. 


NEW YORK.— Continued. 

Selb Sc Starke. Manufacturers and Pateniees. 
Positive Electric Door Opener. Small Battery 
Motors for Turntables and Revolving Signs and 
Fans. 411 and 413 East 107th st. 

Selden’s Patent Packings for Stuffing-Boxes 
on Engines, Pumps, Ice Machines, etc. Will 
prevent Leakage with least Friction. Send for 
Circular and Prices to Randolph Brandt, 38 
Cortlandt st.. New York. 

Shaver Corporationy The. Telephones. 
Washington Building. No. 1 Broadw^, N. Y. 

Smith of New York. The Original Car Lamp 
Manufacturer. Our goods are in daily use 
throughout the civilized world. Send for Cata- 
logue. 350 and 352 Pearl street. New York. 

Storage Battery Supply Co.y The. Sole 
Agents of The Consolidated Electric Storage 
Co., for Now York City. Stored Electric Pow- 
er supplied forall purposes. Office and Works: 
N. E. cor. 23d street and First avenue. 

Typewriter Exchangey The. The largest 
typewriter exchange in the world where any 
known make of machines can be had at one 
half the manufacturers* prices, also rented at 
$5.00 per month and sold upon the installment 

S ian. Send for Catalogue. 10 Barclay street, 
few York. 

Van Sauuy E. J. Electrical Work, Plumbing 
and Gas Fitting. Electric Gas laghting for 
Churches, Theatres and Private Dwellings a 
Specialty and Electric Bells. 551 Columbus 
ave., between 86th and 87th sts. 


NEW YORK.— Continued. 

IVaddell-Entz Co.y The, 203 Broadway, New 
York. Direct-Driven Generators, Improved 
Slow-Speed Generators and Motors. Isolated 
Plants a specialty. Estimates fmrnished. 


NORTH EAST. PA. 

Eureka Tempered Copper Co. Sole Manu- 
facturers of Pure Tempered Cojmer Journal 
Bearings, Electric Commutators, Commutator 
Segments, Brushes, Rolled Goods and Copper 
Castings of all kinds. North East Fa. 


PHILADELPHIA. 

Flandersy li. H.y Machine Works. Machinists 
and Engineers. 1025 Hamilton st. Cylinders 
re-bored in their present position. 

Vearsleyy T., New and Second-hand Machinery 
123 North 3d st. 


QUEBEC.-CANACA 

heofredy A. (Graduate of Laval and McGill), 
Mining ^gineer. Mines, Mineral Products. 


SYRACUSE, N. Y. 

Pass Sc Soympur, Toughened Pbina. Tns'.ilitnrs 


GEO. A. SEIB. 



OTTO E. STARKE. 


manufacturers and Patentees of tlie POSIXIVE ’’ EEECXR.IC DOOR-OPENER.) 

Small Battery Motors for Turntables and Bevolvine Signs a Specialty. 

Also Manufacturers of all Kinds of ELECTRICAIi INSTRUMENTS, BURGLAR ALARMS, HOTEL ANNUNCIATORS, 
MEDICAL BATTERIES, ELECTRIC BELLS, PUSH-BUTTONS, DOOR-PULLS, LETTER-BOXES, Etc. 

Estimates Furnished on Construction IVork. * 4X X Rud 4;l& E3. XOT^th StveeX, PfeNV "Xrorlc. 



THE N. Y. ELECTRICAL 

AND DEVELOPMENT CO., 

25 1 WIiliam street. New York. 

Manufacturers of Electrical Goods. Experimental and 
Repair Work. Inventions and Novelties developed. Patents 
obtained. 


Edqknk F. Philups, Pres. W. A. Hathaway, Treas. W. H. Sawyer, 8i c. 


AMERICAN ELECTRICAL WCRKS, 


PROVIDENCE, R. I. 

RAILWAY FEEDER AND TROLLEY WIRE, 


ELECTRIC LICHT LINE WIRE, 

Incandescent and Flexilile Cords, 


AMERICANITE, MAGNET. 
OFFICE AND ANNUNCIATOR 
FARADAY CABLES. 


WIRES. 


NEW YORK OFFICE, P. C. Ackerman, lo Cortlant Street. 
MONTREAL BRANCH, Eugene F. Phillips’ Electrical Works. 



O. HI. TSIOIMlIPSOIsr, 

Electrical Supplies, Electric and Water Motors, any Power. 

ALSO CONTRACTOR FOR ALL KINDS OF VENTILATING FANS. 

OFFICE and SALESROOM : 332 South Salina Street, - SYRACUSE, N. Y. 


H ADL E Y 



FINE QOAUTIES OF COTTON YARNS, 

An Extra Fine Quality of Sea Island s No. 1 00s, also Other 
Qualities and Sizes for Covering Electric Wires. 


TO INTRODUCE OUR GOODS 


THIS LOW WATER ALARM COMPLETE WITH ALL AHACHMENTS 


No Floats. 



For$l8each,for30 days. 

A Positive Prevention of Boiler Etc- 
plosion or Burned Boiler from 
the water becoming too w, 

MANUFAOTUBED BY 

ASHLEY ENGINEERING CO. 

HAWTHORNE, N. J. 


SEND FOR CIRCULARS 


P. 0. Address, Box 1717. Principal Office : 95 MILK ST., BOSTON. 


Counterbalance System 


New York Office, 136 Liberty Street. 
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PERFECT SAFETY. 



GOOD REGULA TION. 



HIGHEST EFFICIENCY. 


n 



SMALL CORE LOSS. 


30,000 WATT TUANSFOBMER. 


CONVENIENCE IN INSTALLATION. 



Best Possible Mechanical Insulation, with Additional Insulation of Oil. 
Core Ground Wire. Primary and Secondary Coiis Fully 
Subdivided. No Fuses in the Transformer Case. 


TRANSMISSION OF POWER BY ELECTRICITY OVER LONG DISTANCES 

is rendered practicable by means of our “Step Up” and “Step Down” Transformers, 

the Insulation in which is Tested to Withstand a Pressure 
of 1 0,000 Volts Alternatine:. 

CARPENT ER EISTAMEL R HEOSTATS. 

TWO-PHA.S^ GENERATORS 

Of Our Standard Alternating Current Sizes, For Use With 

STAlVri.EY-KEI.IjY TWO-PHASE MOTORS. 

For Prices and Information Address Nearest District Office. 


GENERAL ELECTRIC COMPANY, 


DISTRICT OKF"ICKS : 


44 BROAD STREET, NEW YORK. 

172 & 175 ADAMS STREET, GHICAGO, ILL. 
FIFTH & RACE STREETS, CINCINNATI, O. 
EQUITABLE BUILDING, ATLANTA, GA. 


620 ATLANTIC AYE., BOSTON, MASS. 

509 ARCH STREET, PHILADELPHIA, PA. 

401-407 SIBLEY STREET, ST. PAUL, MINN. 

1333 F STREET, N. W„ WASHINGTON, D. C. 


16 FIRST STREET, SAN FRANCISCO, CAL. 


MASONIC TEMPLE, DENVER, COL. 


All Business Oatside Of the United States Transacted by the Thomson-Honston International Electric Co., 44 Broad SL, New York. 
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MURPHY’S ElECTRICAL SLAT 



All«^ statements to the effect that I have no place of my own to turn out goods, 
and therefore cannot be relied upon to turn out goods promptly, are FALSE ! ! 

When I receive an order for Slate I immediately forward it to my partner and 
representative in Fair Haven, Vermont, Mr. James McNamara. This gentlemam,has 
•been in the Slate, business for the past twenty years, and has been in business with me 
for the past three years. He is thoroughly competent in making a selection of Slate, 
and immediately upon receipt of all orders from me he places ’same with whatever 
quarry has the desired size and quality of slate required. As it is ’hard at times jt,o get 
large sizes, he ]3laces the order with whatever quarry can get out the desired size in the 
quickest possi])le time, and for that reason I know what I am saying wh^n I. say that 
there is no one in the Slate line who can turn out orders any quicker than Lean, and I 
very much doubt if there is any who turn out' orders as quick as I do, as-'d depend 
upon no individual quarry to fill orders, which I have proven time and time again in 
making quick shipments, and which can be vouched for by dozens of my customers 
here in the city, as well as others in most all of the Eastern and Western cities. 

"" As mor>t switchboards being erected now have all the instruments attached 
directly to the board, doing away with all bases, it is advisable to do all drilling, “ where 
it is possible to do so,” before the Slate is marbleized, or in other words finished. In 
order to meet with this requirement I have erected a steam drill in New York City, 
and I have the Slate shipped to New York, plain, do all drilling necessary fof the 
mounting of instruments and fastening of frame. And then after all holes are drilled 
it is marbleized in New York, then packed and shipped to wherever desired. ^ " ' 


:EB,OISr FTJB^ISriSHIEP 

I also sell Italian, Tennessee and Vermont Marble, as well as all others, drill- 
ing same when required. I also furnish Slate in about 50 different marbleized finishes, 
imitating all kinds of Marble, Wood, Stone, etc. I make a specialty of perfect imita- 
tions, a few of which are Mexican Onyx, Numidian Marble, and first-class imitations of 
all woods, some of which are : Cherry, Oak, Ash, Mahogany, Maple, etc., etc. 

All my finishes are Baked In, and therefore will last!! 

All my imitations of Wood, Marble, Stone, etc., are as perfect as any imita- 
tion can ‘be, and in most cases cannot be defected without a thorough examination 
from the genuine article. ’ - 

Address all communications to ^ ’ ’ - V 


T. J. MURPHY, 136 Liberty St., New York City. 

SLATE WORKS AND FACTORY, Fair Haven, Vermont, 


James McNamara, Manager. 
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TO WHOM IT MAY CONCERN: 

Electric Companies, Supply Houses, Contractors and 

the General Public are hereby warned that all corporations or persons 

who infringe, manufacture or vend imitations of Electro- 
Calcium Apparatus for Theatrical Stage Lighting, Automatic 
Electric Focusing Arc Lamps for Search Lights or Photo- 
Engraving Lamps, covered by United States, Canadian and 
English Patents owned by The Scott Electrical Manufacturing 
Company, will be prosecuted to the full extent of the law. Signed 

THE SCOTT ELECTRICAL MFO. CO., 

89 Liberty St., NEW YORK. 


FIIiL OUT AND MAIL TO US. 

© © 0 

SUBSCRIPTION PRICE. 

The Electrical Age Publishing Company, PoWMers, 

WORLD BUILDING, NEW YORK. 

Payable Strictly in Advance. 

For United States, Mexico and 

I ennlofie herewith — Bellere^ 

Canada, 

For one year, . . $3.00 
For six months, - . 1.50 

for which send me the ELECTRICAL AGE for one year 
from 

Foreign Countries in the Postal 
Union and Australia, 

Name 

For one year, . ■ $5.00 

Address 

© © © 

- 


FOR SAIjR. 


BIG BARGAIN. 

A few lots, 50 X 100 feet, in the most 
improved part of South Lakewood, 
N. J., The Electric City. 

Address, 

REAL ESTATE, 

Care ELECTRICAL AGE, 

WORLD BLDG., N. Y 



Forrest Silver Bronze Rod Packing, 

FOE 

MARINE, LOCOMOTIVE and STATIONARY ENGINES. 


May be applied to any stuffing box without alteration or disconnecting, 
la steam, air and water-tight under highest pressure and piston velocity 
without using any fibrous matter whatever. Seals by perfect contact in- 
stead of by excessive friction. Works perfectly on rods having excessive 
lateral vibration. Every packing warranted to give full satisfaction. Send 
for handbook of particulars. Address 


H. E. FORREST I IS Liberty St., New York. 
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EVERY ELECTRIC LIGHT WORKER SHOULD POSSESS A COPY 

■ =QF =.-.-.' . . 

Atkinson’s Electric Lighting, 

THE ELEMENTS OF ELECTRIC LIGHTING 

INOL.\JDING 

ELECTRIC GENERATION, MEASUREMENT, * * 

* * * STORAGE AND DISTRIBUTION. 

===== ev ===£ 

PHILLIP ATKINSON, A.M., Ph.D., 

K\/THOR OFi 

“Elements of Static Electricity” 
and “ Elements of Dynamic Electricity and Magnetism.” 

■\ 

inuiUMitiiiiiiMMMiiiiitiiMMisiMMiiiiMfliiaiifiiMasiMMtiiiiiaMtimfiitut 

Seventh Edition, FuIIj Revised, and New Matter Added. 

- - ^ 1 . 50 . 

REMIT BY DRAFT, EXPRESS OR MONEY ORDER TO 

The Electrical Age Pub. Co., 

World Building, New York City. 
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ANOTHER VICTORY 

FOR 

CALIGRAPH TYPEWRITER. 



The Gold Medals Valued at $250.00 


For the fastest and best receiving of telegraphic 
messages were both 

WON ON THE CALIGRAPH 

At the Telegraph Tournament, Hardman Hall, 
New York. 

The American Writing Macliiiie Company, 

HARTFORD, CONN. 


THEY CAN BE USED TO 
CHARGE 

STORA«E CELLS, TELEGRAPH, 

TELEPHONE and SIGNAL WORK, 
ELECTRO-PLATING, ELECTRIC CLOCKS^ 
ELECTRIC MOTORS, Etc., Etc., Etc. 

The Premier DeMott Bloestone Batterf. 

M. R. RODRIGUES, 

Sole Manufacturer, Brooklyn, N. Y 

CATALOGUE OlV APPUCATIOV. 




DESIGNERS AND MANUFACTURERS OF 

Gas ^ Combination 

FIXTURES 

AND 

ELECTROLIERS, 

269-281 State, near Smith St., Brooklyn, N. I 
184 and 186 Wahash Mt, Chicago., 111. 

WE ARE LICENSED TO MANUFACTURE ELECTRIC AND 
COMBINATION (GAS AND ELECTRIC) FIXTURES AND PARTS 
OFSAME. 


G-S. FLUSH SWITCHES. 

Single Pole- 

Double Pole. 

Three Wire. 

THE CUTTER ELECTRICAL & MFG. CO. 

PHILADELPHIA, PA. 



ROCKINGCGRATESt DUMPING GRATES. 



Send for Circular. Mention •' The Age.” 


THE BEST AND CHEAPEST 

FOR ANY KIND OF FUEL. 

W. W. Tupper & Co., 
39 & 41 Cortlandt St., New York 

Taylor B’ld’g, Room 131. 


W. A. ROSEIVBAinfl, 

SlectrkalEsperi anil Faknt Solicitor, 

177 TIMES BUILDING, N.Y. CITY. 

'Former Manager, now successor to the Pa- 
tent Ptisiness heretofore conducted 
hy *<the Electrical World. >> 


I 1^1 ^ I I I I 'X'XMiHO, and 

I nl ^ W L Lin W IMOlSlBrr. 

It lo absolutely the best Insulating Varnish made. Write us for testimony of users. 

MASSACHUSETTS CHEMICAL CO., 

60 and D2 Broadway, NEW YORK. 8 Oliver- Street, BOSTON' 

C. S. KNOWLES, Selling Agent, 7 Arch Street, Boston. 


CANDELABRA, 
Miniature and Special 

mOANDESOENT LAMPS. 

For information and prices covering Cande- 
labra, Miniature and Special Incan- 
descent Lamps, address the 

EDISON DECORATIVE AND 
MINIATURE LAMP DEPARTMENT, 

HARRISON, N. J. 


ELEGTRICAL APPARATUS 

the largest Dynamos and Motors made by day or 
toniract. Lakgb experience, best of facilities. 
Labor-saving Machinery designed and perfected. 
Drawings, patterns, tools, gauges, dies and models. 
Correspondence sulicilLd. 

BRADY MFG. CO., 

p3 Washington St., BROOKLYN, N. Y. 


TJI* TO 1 > A O" JO 

HIGH CLASS MOTOR LIKE THE 



ffi/rr-MK 


DeMOTT 

“TURRET” MOTOR 

' CAN ALONE GIVE SATISFACTION. 

ARE YOU USING IT? 

Send, for Oirc-u.la.rs. 

DeMott Motor (5 Battery Go. 

171 OREENVyiCH ST., NEV^ yORK. 
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THE ELECTRICAL AGE PUBLISHING CO., Publishers. 


members of New York Electrical Society and their 
friends, to the number of lOO, visited the performance 
of “The Seven Ages of our World,” by special invitation 
from the management of the “Urania” theatre. 


TERMS OF subscription: 

One Copy, one year, - - - - $3.00 

One Copy, six months, - - . 1.50 

Great Britain and other Countries, - . - 5.00- 

Cable Address (all Cables,] “Electage,” New York. 
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AN INTERESTING WEEK. 


Last week was one of extraordinary interest to the 
members of the two principal electrical societies in this 
country, namely, the American Institute of Electrical 
Engineers and the New York Electrical Society. The 
former held its annual meeting on Tuesday and Wednes- 
day, and its annual dinner on Tuesday evening. On 
Thursday, a large number of the members of both so- 
cieties visited the works of the Crocker- Wheeler Electric 
Company at Ampere, N. J., and on Friday night, the 


INCREASING INSURANCE RATES. 


The Pittsburg Fire Underwriters, at a meeting in that 
city on May 5, decided to advance insurance rates, the 
advance to take effect at once. A heavy increase in 
the rates on buildings into which electric wires run is 
made, subject, however, to its being conditionally 
waived. An increase of 25 cents on the |ioo is made 
where electric light wires run into a building, and 15 
cents for each additional wire. These extra charges 
will be waived, however, if the wires are “fused” at 
the point of their entrance to the building. The increase 
on telephone or electric call bell wires is 10 cents on 
the $100 and 5 cents for each additional wire, the same 
provisions as to “fusing” applying to the latter class of 
wires. These increases in electrical risks do not seem 
to accord with actual conditions. It is a well-known 
fact that through the great improvements in methods 
of instating wires the dangers have been almost en- 
tirely removed, and it seems somewhat anomalous to 
increase the rates on risks in which the element of dan- 
ger is constantly decreasing, through improvements in 
methods in wire installation. The electrical people of 
Pittsburg should use every endeavor to have this rule 
revoked, as it will naturally tend to frighten timid 
people, who would otherwise introduce electric lights 
and other electrical apparatus into their homes and 
places of business. 

PERNICIOUS BILLS KILLED IN COM- 
MITTEE. 


In the issues of the Electrical Age of April 22 and 29, 
last, were published articles from Mr. Allen R. Foote 
on the subject of State supervision and regulation of 
corporations. Mr. Foote referred specifically to two 
bills which had been introduced in the legislature of one 
of the largest and most enlightened States in the Union, 
for the purpose of regulating and supervising corpora- 
tions employing natural or artificial gas or electricity 
for light, heat, or power, or all, to the public, and regu- 
lating the price of electric light. 

Mr. Foote very ably and completely revealed the un- 
fair and discriminating effects these bills would have 
upon operating electrical concerns should they become 
law, and the publicity thus given to these unjust meas- 
ures has been largely instrumental in compassing their 
defeat in committee. 

We are advised that these bills were thus disposed of, 
after considerable hard work on the part of those con- 
cerns which would have been seriously affected had 
the bills become law. The bills were very skilfully 
worded and deceiving on their face, but by reading 
between the lines and getting at their true inwardness 
it was seen that they were conceived in selfishness, 
with the object of crushing certain companies for th^ 
benefit of certain others. 


324 


THE ELECTRICAL AGE. 


[VoL. XL No. 21 


PERCUSSION DRILL PLANT. 


The electric percussion drill since it was first put into 
practical operation, has undergone many changes, each 
tending towards perfection, until today it can compete 
successfully either with the steam or compressed air 
drill. 

One of the most interesting percussion drill plants is 
that in operation at the limestone quarries of the Solvay 
Process Company, near Syracuse, N. Y. This plant 
has now been working continuously for several months 
and the excellent results obtained, both in amount of 
work done by the drills, and the convenience and econ- 
omy of their operation and maintenance have given 



VIEW OF QUARRY. 


thorough satisfaction to the company first undertaking 
their general employment. Installed by the General 
Electric Company at the commencement of the past 
winter, the drills have operated without any interruption 
from the intense cold, and have practically demon- 
strated the advantages derivable from the use of electri- 
city in quarry work. Had steam been the only avail- 
able power, the loss in transmission by condensation at 
20° below zero would have been so great that the drills 



DRILL AT WORK. 

could not have been worked. The quarry, as will be 
seen from the illustration, is situated in a desolate spot 
on an elevated plateau, where the intense cold found 
full scope for action. 

At the present time three “ Type E,” General Electric 
Company’s drills, are in continuous operation ten hours 
per day, drilling holes from six to ten feet in depth, and 
2 to 2^ inches in diameter at the top. The rate of 
drilling, according to the record kept by the superin- 
tendent, is from 45 to 75 feet per ten hours, averaging 
50 feet per day, or 1,500 feet per month of 30 days. 
The average distance of the drills from the power sta- 


tion is about 2,000 feet at the present time, the circuit, 
three lines of bare No. o copper wire, being extended 
to a distance of 3,000 to 3,500 feet from the power 
station in one direction. 

The manipulation of the drill is in every respect as 
simple as that of the steam or air drill, stopping and 
starting being accomplished by merely throwing a 
handle to the right or to the left, making or breaking 
the contact between the cable and the terminals of the 
coils. Not the slightest difficulty is experienced in lubri- 
cating the wearing parts, or in handling the drill. 

The general dimensions of the “ TypeE ” drills, three 
of which are doing all the deep hole drilling for the 


quarry, are : 

Length over all 49 inches 

Outside diameter, wrought iron tube “ 

Length of stroke 5 to 7 '' 

Blows per minute 380 


The generator which supplies the power is of the 
bipolar type, running at normal speed, and is provided 
with a device for directing the current alternately 
into the upper and lower coils of the drills. The differ- 
ence of potential at the fixed brushes of the generator is 
240 to 250 volts. 

The generator is belted to a 9"xi2" Straight Line 
engine, supplied with steam at 90 lbs. pressure from a 
horizontal tubular boiler, fuel for which is brought for 
three miles over the cable way in the buckets used to 
transport the lime rock from the quarry to the works. 
As yet no estimate of cost or repairs can be given, be- 
cause up to date there have not been any. Should, how- 
ever, any part break down, it can instantly be replaced 
as all the parts are interchangeable. 

The plant has aroused widespread interest among 
quarry operators in general, and has been visited and 
carefully inspected by many less prone to reject the 



good things which advanced science offers. That elec- 
tricity is the ideal power for mine and quarry operation, 
only the most conservative refuse to believe. 


Le Mars, Iowa. — The Northwestern Water and Light 

Company has been incorporated. The company will 
operate the electric-light and water-works before con- 
ducted by J. H. Winchel. The officers of the new com- 
pany are J. H. Winchel, president ; M. W. Richen, vice- 
president, and J. K. Alline, secretary and treasurer. 


Max 27, 1893.] 
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A CANINE ELECTRICIAN. 


Messrs. Crompton & Co., the well-known electrical 
engineering firm of London, England, utilize a means 
of running wires through underground conduits that is 
novel. It consists of a live fox terrier, by the name of 
“Strip.” Strip thoroughly understands her business, and 
when a wire or a cord is attached to her collar she knows 
she must crawl through a conduit and haul the line after 
her. When she arrives at the opposite end of the con- 
duit workmen are ready to disengage her of her burden. 



“strip” ready for work. 


Strip, it is said, has laid many miles of underground 
wires in London, and she gets through the pipes in good 
time. She is known as “Strip, the Electrician.” 


A NOVEL APPLICATION OF THE C-S. AU- 
TOMATIC. 


The accompanying illustration shows a novel appli- 
cation of the C-S automatic switch, described in a re- 
cent issue, wherein it is so arranged as to arbitrarily cut 
out the current from a hotel guest-chamber by process 
of locking the door from the outside. 

It is probable that no other hotel expense is so greatly 
augmented by the negligence of guests as is that attend- 
ant upon lighting the rooms, and this is particularly the 
case where the electric light is used. Indeed, it is esti- 
mated that ninety per cent, of all hotel guests invariably 
leave their lights burning upon vacating their rooms. 

This evil has become so general, and has proved to 
be such an immense drain upon business revenue, that 
hotel managers are constantly trying to devise a remedy, 
but thus far the only safeguard seems to be to have a 
constant watch kept upon all the rooms ; a method at 
once expensive and inconvenient. It is the province of 
this novel application of the “C-S Automatic” to com- 
pel the guest to turn off his light upon leaving his room 
whether it occurs to him to do so or not. 


In the modern hotel it is the practice to fit the doors 
of all guest chambers with the “secret” or double-bolt 
locks, one bolt being operated from the inside, the other 
from the outside, and it is by taking advantage of this 
arrangement that the C-S switch is made to perform this 
service of economy in a most successful manner. 

As is shown in the illustration a “ C-S Automatic ” is 
placed in the moulding of the door jamb, immediately 
back of the striker plate, in such a manner that the push 
of the switch is directly in line with the movement of the 
bolt that is operated from the outside of the door. With 
this arrangement, it will be understood that, when in the 
process of locking the door from the outside, the bolt is 
thrown, it engages with the switch-push, thus opening 
the switch and turning off the lights, while locking the 
door from the inside has no effect whatever upon the 
action of the switch. 

However, to provide means whereby the occupant of 
the room may turn the light off from the inside when 
desired, an auxiliary switch is placed on the inside 
of the room, in circuit between the controlling 
door-lock switch and the lamps, in such manner that 
while the door remains unlocked upon the outside, the 



AUTOMATIC SWITCH ADAPTED TO CUT OUT CURRENT FROM A 
HOTEL GUEST CHAMBER. 


lamps may be turned on or off at will in the usual man- 
ner ; but whatever the position of this auxiliary switch 
may be, as to whether the current is off or on ; when 
the occupant locks his door from the outside upon leav- 
ing the room the lights are invariably turned off. 

This unique and valuable device is a recent addition 
to»the well-known line or C-S specialties manufactured 
by The Cutter Electrical & Mfg. Co., of Philadelphia, 
and, although comparatively new, they have already 
been placed in all the rooms of the Great Northern Ho- 
tel, Chicago, and other well-known hotels are now be- 
ing fitted with them. 


WORLD’S CONGRESS OF ELECTRICIANS. 


We are advised by Prof Elisha Gray, Chairman of the 
World’s Electrical Congress Committee, that in accord- 
ance with the expressed wish of the American Branch 
of the Advisory Council of the World's Congress of Elec- 
tricians, the Secretary of State has appointed Prof H. A. 
Rowland, Johns Hopkins University, Prof T. C. Men- 
denhall, Supt. Standard Weights and Measures, Prof H. 
S. Carhart, Michigan University, Prof Elihu Thomson, 
Lynn, Mass., and Prof E. S. Nichols, Cornell Univer- 
sity, to sit in the Chamber of Delegates as the duly 
authorized United States delegates. 

While there are many electricians in the United States 
who could fill, with dignity and credit to the profession, 
this honorable and responsible position, yet the profes- 
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sion is to be especially congratulated that the United 
States is to be represented by men of such high stand- 
ing both as gentlemen and members of the profession. 

Prof Gray also announces that the Royal Commission 
has named W. H. Preece, Prof S. P. Thompson, Prof 
W. E, Ayrton, Major Garde w and Alexander Siemens as 
delegates from Great Britain. 

There is every reason to believe that the success of 
the Congress is now assured, and that all the important 
countries will be fairly represented. 


GARTON LIGHTNING ARRESTERvS. 


Hitherto, under like circumstances, the road had been 
shut down, but this time not the slightest damage was 
suffered. 

These arresters are used on very many of the Western 
and Southern roads and in no instance have they failed 
to arrest lightning discharges. 

These excellent arresters are manufactured by the 
Garton-Daniels Electric Co., Keokuk, Iowa. 


THE ACTION OF CONTINUOUS AND 
ALTERNATING CURRENTS ON 
FUSE METALS * 


The business of making and placing on the market 
lightning arresters is fast increasing. Electric light and 
power men consider that it is much better policy to ex- 
pend a small amount of money and protect their valu- 
able machines, than to save this small sum and to leave 
the property exposed to damage. The call for these 
useful appliances has brought forth a great variety of 
makes. 

The Garton lightning arrester has passed successfully 
through two years of use, and it has been subjected to 
severe tests, but still holds the record of having never 
failed. Many roads throughout the country are wholly 
or partially equipped with this make of arrester. Re- 






FIG. I. 

ports from these roads speak in the highest terms of 
their successful operation. 

Fig. I illustrates a cross section view of the device 
showing the interior of the air chamber, locality of the 
carbons, armature and guide rods. The same type of 
arrester may be used for station, car and pole service. 
The pole arrester is made with a waterproof covering. 
In action it is instantaneous, reliable, very quiet, and 
makes no objectionable fire or smoke. 

Jarring or being somewhat out of plumb does not pre- 
vent the action of this device. 

Fig 2 illustrates the arrester in action. 

On one electric road in Ohio, 284 Garton arresters are 
used, and all through a two days storm recently there 
was no interruption of traffic, nor was there a cent’s 
worth of damage done by lightning. Another large and 
important road in the West, with an equipment of 50 
arresters, continued in operation all through a recent 
5tonii, 


By C. R Matthews. 


For the protection of electric circuits from the pass- 
age and consequent heating effects of currents of abnor- 
mal intensities, no device is in more general use than 
the so-called safety-fuse. Commercially the fuse ap- 
pears in a variety of connecting devices and inclosing 
boxes, classed as thermal “cut-outs,” and familiar to 
all having to deal with the distribution of electric energy. 
The protective element in all such consists of a wire or 
strip of some easily fusible metal of such current carry- 
ing capacity that it will m.elt under the heat developed 



by an excessive current. In points of simplicity, cheap- 
ness, ease of adjustment and low resistance, the safety- 
fuse possesses advantages over most, if not all, electro- 
magnetic safety devices. Experience shows, however, 
that unless certain conditions for successful working are 
carefully observed, the safety- fuse may fall far short of 
furnishing satisfactory and reliable protection. 

With a view of studying these conditions, and of ob- 
taining at the same time reliable data on the fusion of 
conductors under circumstances closely approximating 
those of actual practice, a series of experiments, some 
of the results of which appear in this paper, were re- 
cently made in the Physical Laboratories at Cornell 
University. 

This experimental work, which was undertaken by 
several persons, may with propriety be divided as fol- 
lows ; 

Part I. On the behavior of various alloys under the 
action of direct currents, with special reference to their 
use in thermal cut-outs. 

Part II. On the disintegrating effect of the alternate 
current on fuse metals. 

PART I. 

* * * * * 

To determine to what extent the fusing current is in- 
fluenced by the cooling effect of the terminals, pieces of 

* An abstract of two theses, viz.: “ Safety-fuses for Electric Circuits ” 
by J . S. Peck and C. P. Matthews ; and “ The Action of Alternating Cur- 
rents on Fuses,” by W. S. Rugg and C. R. Sturdevant, read at the 
Tenth General Meeting of the American Institute of Electrical Engineers 
New York, May 17, 1893, ’ 
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wire of given diameter and composition, but of vary- 
ing lengths were successfully tested. The marked vari- 
ation in current is shown graphically in Fig i, Curve a. 
It will be noted that while an 8 in. piece fused at 6.6 am- 
peres, a ^ in. piece of the same wire carried 12.5 am- 
peres, or an excess of nearly 100 per cent, before yield- 
ing. For lengths of this wire greater than 6 in. the 
conduction losses are practically nil in their influence 
on the value of the fusing current. The practical point 
to be observed at this juncture would seem to be this: 
manufacturers cannot accurately rate their fuse wire un- 
less the length of the specimen to be used is specified. 
In the fuse-blocks in common use it is impracticable to use 
extreme lengths, yet if 3 inch pieces were used, the 
cooling effect would not be serious. Fuse-blocks are on 
the market employing from ^ inch to 3 inch lengths of 
wire and all the variation indicated by the curve may be 
expected. 

There is an important time element to be considered 
in connection with the phenomena of fusion. A certain 
interval elapses before the wire reaches the permanent 
temperature corresponding to a definite current. The 
duration of the current in this portion of the work was 
60 seconds, experience showing that if a wire of mode- 



rate diameter did not fuse in that time under the action 
of a certain current it would not fuse at all. Curves a' 
and b' of Fig. 3 illustrate the magnitude of this effect in 
a particular case, the time intervals being as 1:2. The 
variation in fusing current exceeds 5 amperes for the 
larger sizes. It should be noted in this connection, that 
unless massive terminals are used they may themselves 
become heated, thereby checking the flow of heat 
through the ends of the wire, and tending to promote 
ultimate fusion. 

Curve c, Fig. i, illustrates the effect of enclosing the 
fusible wire in glass tubes. As would be expected, the 
convection is thereby checked, and the fusing current 
very appreciably lowered. This is a point which 
should not be overlooked in practice, that is to say, the 
nature ot the fuse-block, whether closed or open, should 
be considered. 

In order to ascertain the status of marketable fuse- 
wire, a number of samples were obtained from different 
manufacturers and tested under conditions similar to 
those already described. The results were represented 
graphically by curves, only two sets of which are here 
reproduced. In Fig. 2 curve a is that obtained where 2 
inch specimens were tested, and, as will be seen, is 
not far from a f power curve. When, however, ^ in. pieces 
of the same wire were tested, curve b, much higher and 
distorted, was obtained. The marked cooling effect of 
the terminals is here apparent. Curve c is the most re- 
markable of all. One-half inch lengths of the same sizes 
of wire were successively fused in a porcelain ceiling 
cut-out block. This block was so constructed that the 
wire came in contact throughout its length with the cool- 
ing surface of the porcelain. The heat was conducted 


away so rapidly that the current reached the abnormal 
values shown, before rupture occurred. For example, 
a 7-ampere fuse did not “blow" until more than 35 am- 
peres were flowing in the circuit. Curve a' b' and c' in 
Fig. 3 represent the behavior of the best sample of wire 
tested. The wire was quite uniform in diameter, and 
gave evidence of careful rating. The curve of rating 
should be of the same general equation as that of fusion, 
since both represent isothermal conditions. 

The requirements for an efficient safety-fuse may be 
summed up as follows. 

1. Promptness of action. 

2. Low fusing point. 

3. Permanency under normal conditions. 

4. Moderately low resistance. 

5. Firm and lasting contact. 

Promptness of action requires that the temperature of 

fusion should not be too far removed from that attained 
when the wire is being worked at its rated capacity. 
Moreover, it is important that the metal should not un- 
dergo chemical changes produced by the action of the 
heat which may appreciably alter its melting point. 
The formation of oxides may or may not promote 



FIG. 3. 

prompt fusion. In the case of pure tin and some of its 
alloys, a coating of oxide is often formed which retains 
the molten metal some time after the temperature of 
fusion has been passed, ultimate rupture usually occur- 
ring with considerable violence. On the contrary, the 
rapid oxidation of iron and copper wires seems to favor 
prompt fusion. 

The question of low fusing point is one with which 
the fire underwriters are concerned, since wires fusing 
at high temperatures introduce an element of danger 
from fire. With fuses enclosed in properly constructed 
blocks, the danger from this source is not great, and the 
necessity of employing a metal of low melting point is 
not so important as might be imagined. Experience 
shows that fuses made of nearly all the metals avail- 
able for such purpose, will melt without dangerous 
scattering of particles or liberation of hot gases, when 
the current is gradually increased until the break occurs. 
This, however, is a condition which rarely obtains in 
practice. {To he Continued.') 


The General Electric Company reports the following 
western contracts ; Mission street road, San Francisco, 
forty cars, twenty equipped with two 25-H. P. motors 
each and the others with single truck and two 20-H. P. 
motors each ; also six 200-K. W. generators for the 
power station ; four cars for the San Jose and Santa 
Clara railroad; three double 15-H. P. motor equipments 
and one single 15-H. P. motor; also five cars, double 
25-H. P. equipments for the Metropolitan road, of San 
Francisco; two double equipment cars for the Telegraph 
avenue line, of Oakland ; five large double equipment 
cars for the Haywards road. 
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OFFICIAL BADGE OF THE A. I. E. E. 


The accompanying illustration shows the 
design of the official badge adopted by the 
American Institute of Electrical Engineers. 

The badge embodies the following char- 
acteristics : 

Franklin’s kite which demonstrated the 
identity between lightning and electricity 
and represents static electricity. It is a 
recognition of America’s first electrician and philos- 
opher, Benjamin Franklin. 

A diagramatic representation of Wheatstone’s Bridge, 
one of the most important pieces of electrical testing ap- 
paratus. 

The galvanometer, another equally important piece 
of testing apparatus and which represents magnetism 
and induction. 

The amber of which the galvanometer is made repre- 
sents the first conception of electricity dating back to 
600 years B. C, when Thales, the Greek philosopher, 
recorded the fact that amber, when rubbed, attracted 
light particles to it, and the Greeks worshipped it, be- 
lieving the Gods had endowed it with life and that it 
possessed a soul. 

In 1600 A. D., Dr. Gilbert, court physician to Queen 
Elizabeth, coined the word electricity from the word 
electron, the Greek name for amber. 

A. I. E. E. represent the initials of the American Insti- 
tute of Electrical Engineers. 

E 

C = — represents Ohm’s law — a fundamental law in 
R 

electrical work. 

The pin is made of white enamel with the lettering 
and front portions in 18 karat gold and the back in 14 
karat gold. 

Members desiring to secure one of these pins should 
apply to the secretary, Mr. Ralph W. Pope, 12 West 
31st street. New York city. 


ELECTRICAL STANDARD-UNITS. 


INTERNATIONALLY PROPOSED AND CONTROVERTED FROM A 
SCIENTIFIC AND PRACTICAL STANDPOINT. 


By F. M. F. Gazin. 


In August, 1892, the British Association for the Ad- 
vancement of Science, held a meeting at Edinburg, Scot- 
land, and under its patronage there was held an inter- 
national consultation on the subject of electrical meas- 
urement, in which the following savants took part : 

Dr. von Helmholtz, president of the “Physikalisch- 
Technische Reichsaustalt ’• at Berlin, Germany. 

Dr. Lindeck, and Dr. Kahle, his assistants. 

Major Cardew, representing the British Board of 
Trade. 

All the members of the committee on electrical stand- 
ards of the British Association for the Advancement of 
Science. 

Dr. Guillaume, member of the “French Bureau Inter- 
national des poids et mesures,” of Paris. 

Prof. Carhart, of the University of Ann Arbor, Mich., 
U. S. A. 

In this consultation all previous propositions for elec- 
trical standards were revised, mainly on propositions 
made by Dr. Helmholtz, and standards modified in sun- 
dry points from those previously recommended, were 
unanimously accepted, with a view of prevailing on the 
governments of the several nations represented to issue 
laws for an obligatory introduction of the standards thus 


accepted, the same as these nations had made laws to 
establish a yard, a foot, a metre, a pound, and a gram. 

The issue of May 5, 1893, of the Electroiechnische 
Zeitschrift has published in an official report of the 
“Kuratorium der Physikalisch-Technischen Reichsau- 
stalt on the consultation as hereabove mentioned and a 
German version of the propositions as they are in- 
tended to be sanctioned by law. 

In relation to the theoretical units — 

(1) for distance of lo® cm. 

(2) for mass of lo-i^ gm. 

(3) for time of i second. 

The report says : 

“These theoretical definitions of fundamental elec- 
trical units have been omitted in the propositions for a 
determination by law of electrical units, because it 
was assumed, that they only belonged to the reasoning 
out of the selection made of the practical units and 
further, “the same as the law declares the length of a 
stated rod as the unit of measuring distance without re- 
ferring to the assumption of its representing the ten- 
millionth part of the quadrant of the earth, a precise 
definition of practical electrical units only has been pro- 
posed, without referring to their theoretical deduction 
and further, “ the practical establishment of these 
(theoretical) units on the basis of their theoretical defi- 
nitions causes difficulties.” 

It all amounts to this, that for the measurement of 
electrical potential energy these savants accepted 
from mechanics the unit of time only — the second, 
while for distance and weight, they propose a multiple 
for the one and a fraction for the other of the metre and of 
the therefrom deduced volume of water and its weight. 
But they omit altogether to make connection with the 
measurement of other modifications of energy, such as 
gravitation, heat and chemical affinity. And yet in their 
definitions of the electric current unit, the ampere, they 
draw on the sciences of chemistry, and indirectly of heat, 
as elements in such definition, thus abandoning their 
own theoretical and fundamental definitions entirely in 
the practical definition of the ampere, which more pro- 
perly might be called the transverse dimension of the 
potential electric jet. 

Unconcerned as to the fact, whether nature in her 
fundamental laws works in numbers, that present them- 
selves as a product of two in three or two in five, that is, 
whether the decimal, the Latin arithmetical system, or 
the duo-decimal, the almost forgotten Saxon system, 
complies more closely with the phenomena of nature, 
these savants cause decimals to be fundamental to 
their values. If faults there be in this, the position 
taken by me in my essay headed : “ Mechanical power 
the only true standard to measure electric energy by,” 
of considering 100,000 amperes as equivalent inversly 
to the combustion with one-half of a chemical equiva- 
lent of oxygen, is sharing in this fault or defect in com- 
mon with all scientists of this age. And as long as the 
metre remains the unit of distance for all scientists of 
progressive tendencies, and as long as neither the value 
g/2, nor the length of a lightray-wave has become the 
unit for measuring distance and as long as public schools 
teach arithmetic in the decimal and not in the duo-deci- 
mal system, so long will such a use of decimals remain 
justified. 

In all of the resolutions passed the definition of the 

I 

watt as I watt = — kilogram-meter second is ignored, 

g 

and yet is the watt or volt-ampere acknowledged as the 
unit of mechanical work performed by electrical energy. 

I 

— kgm-m second is a unit of measuring the equivalent of 
g 

mechanical work without reference to local gravitation, 
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or as auniversal unit of work, and as such is accepted 
more universally at this date, by scientists of all tribes 
and schools, than as yet any one of those units as pro- 
posed by the learned savants above named. By it alone 
connection may be made for measuring equivalents of 
electric, chemical, mechanical and heat modifications, 
which again is rendered impossible almost, by the em- 
ployment and experimental results of such arbitrary fun- 
damental assumptions as lo^ cm. andioH gms. from 
which an experimental chemical or mechanical effect has 
been evolved in a manner not intelligible to the com- 
mon mortal though otherwise able to conceive the fea- 
tures of scientific determination, by which dia-chemical 
effect is represented by the energy equation of 
Q (-f-) = 1 1 1.8 X 0.0000 1 of silver 
for the cathion quantity per second in a single case, as 
proposed to be made a law, and against the general 
energy equation as by me proposed relative to all mat- 
ters elementary and to all of their compounds as known 
in science, viz. : 

A W P X C ^ 

Q (+) — X 0.00001 

2 X C ^ 

(Compare the Electrical Age of May 20, and the 
Electrical World “Electro-Metallurgy,” June 4, and July 
28, 1892). Although, aside from my own proposition 
thus made, no other expressed in definite terms and 
values, has so far been made on the part of any other 
scientist, I do not at this time stand alone in opposition 
to the regulation by law at the present date of electric 
units under the proposition made by the parties so far 
consulted. 

Hospitaller in the issue of April 25, of “U Ingenieur 
Electric ” takes the same position ; and the London Elec- 
trical Review, April 28, states that Prof. Ostwald, in a 
communication to the Munich Academy, recommends 
the substitution of the unit of energy for the unit of mass 
as one of the three fundamental units of an absolute 
system, in which case all physical magnitudes would 
be expressed in energy, length and time. Energy is the 
only magnitude which is common to all branches of 
physics, and it forms the single bond which unites the 
theories of heat, electricity, chemistry and dynamics. 

Such a recommendation is carried out in accepting as 
by me proposed the equation 

I 

— Kgm-m = I Watt 

Z 

as fundamental. 


AMERICAN INSTITUTE OF ELECTRICAL 

ENGINEERS. 


The annual meeting and election of the American 
Institute of Electrical Engineers took place at the Insti- 
tute headquarters, Tuesday, May 16, 1893, at four o’clock. 
Prof EdwinJ. Houston was unanimously elected president 
for the ensuing year. The other officers elected to fill 
the vacancies caused by the retirement of some of last 
year’s officials are : Vice Presidents, H. Ward Leonard, 
P. B. Delany and William Wallace ; Managers, Charles 
Hewitt, W. J. Hammer, Harris J. Ryan, J. J. Carty ; 
Treasurer, Geo. M. Phelps. 

The report of Council for the year ending April 30, 
1893, was read and approved. At the meetings held 
during the last year thirty papers and reports were read 
and discussed and have since been printed and distrib- 
uted to the members. The volume of transactions for 
1892 was one-third larger than that of the previous 
year. It contained 858 pages. Two rooms in the Elec- 
tricity Building at the World’s Fair have been assigned 
to the Institute for use as headquarters, and satisfactory 
progress is being made in the suibtale equipment of 


these rooms. The Institute has done much in assisting 
in the preparation for the World’s Electrical Congress of 
1893. The various papers and discussions are now 
published at an earlier date than in previous years. A 
badge and certificate of membership have been ap- 
proved. A description of the badge will be found on 
another page. The loss in membership of the Institute 
by death has been unusually large, the total being 9. 
The present membership is 671 (a net gain of clas- 
sified as follows ; 

Honorary Members o 


Members 206 

Associate Members 462 


The Treasurer’s report shows a balance on hand. 
General Fund, May i, 1893, of I90.90. Building Fund, 
$850. 00. 

After the business meeting the members attended the 
annual banquet held at “The Arena” 41 West 31st street. 
Members and friends to the number of seventy-five sat 
around the board and enjoyed the following menu. 

MENU 

Little Neck Clams 
Clear Green Turtle Soup 

Olives Radishes 

Salmon 4 la Hollandaise 
Potatoes i. la Duchesse 
Filet de Boeuf piqu6 aux champignons 

Green Peas ^ Haricots Verts 

Coquilles of Sweetbreads, Lucullus 
Roman Punch 
Roast Squab 

Lettuce and Tomato Salad 
Tutti Frutti Ice Cream 
Assorted Fruit 
Cheese 
Cafe Noir. 

Informal speaking followed the banquet. President 
Houston made a short address and called upon Mr, Frank 
J. Sprague to act as toastmaster. The electrical history 
and progress of the past seventeen years was ably out- 
lined by Mr. T. D. Lockwood. A telegram was sent to 
Prof. Elisha Gray, Highland Park, 111 ., expressing the 
appreciation of the members present of the earnest work 
done by this gentleman in establishing the World’s Elec- 
trical Congress and promising hearty co-operation. Mr. 
Frankland Jannus gave a short humorous account of 
early electric railway installations, and was followed by 
Dr. C. E. Emery, who called attention to the vast field 
for exploration in the study and investigation of the 
force known as gravitation. 

The subject of measuring instruments was well dis- 
cussed by Mr. E. G. Willyoung. He staled that the 
electrical measuring instruments made in this country 
had reached a high state of perfection. Mr. T. C. Mar- 
tin, the last speaker, made an enthusiastic speech on 
“ The Society.” He gave some of the early history of 
the Institute and spoke of its hopes with regard to the 
future. 


NEW YORK ELECTRICAL SOCIETY. 


The society held its 153rd meeting at Columbia 
College, on the evening of Wednesday, May 17, 1893. 
Dr. William J. Morton delivered an extremely interest- 
ing and instructive lecture entitled “A Brief Glance at 
Electricity in Medicine.” The subject was treated un- 
der the following heads : Section I. The various cur- 

rents used in medicine. Section II. The properties and 
applications of the respective currents. Section III. 
High frequency; high potential currents ; electro- statics 
or Franklinism. A. Tesla currents, from alternators, 
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air-gap, and condensers and induction coil ; B. Morton 
currents from influence machine, air-gap and con- 
densers'; C. D’Arsonval currents; Sinusoidal currents 
from alternating dynamo machines. The lecture was 
illustrated by experiments with a large static machine, 
and a large modern medical electrical battery and coil 
were also shown. The lecturer stated that the human 
tissue was affected in several ways by the electric cur- 
rent. One of the chief effects is of a chemical nature, 
the action being allied to that set up in a voltaic cell. 
The physiological effects are very noticeable and seem 
to depend on the high potential and instantaneousness 
of the electric shock. The light, vibratory 'and heating 
properties of the electric currents are used in electro- 
therapeutics. The conductivity of the body is largely 
caused by the salts which are contained in it and the dif- 
ferent tissues of the body vary widely as to their con- 
ducting power. The human body may be used as a 
storage battery. A person can be highly charged 
by electricity, and on removing the wires, and the termi- 
nals of an incandescent lamp placed on the body, the 
lamp becomes illuminated The action of the current 
on animal tissue seems to have a lasting effect. To one 
leg of a frog an electric current was applied; some time 
afterward currents were applied to both of the legs; the 
leg first operated on was found to be much less suscepti- 
ble to the action of the current, than the leg not previ- 
ously charged. Needles suitably connected up are 
placed in the human body to gather or scatter chemical 
or metallic matter, in relation to the point of applicaflon. 
The property of an electric current in carrying liquid 
from the + pole to the— pole is of great service in the 
practice of medicine. 

Medicines can thus be applied to special localities of 
the body; for instance, a person may place one foot_ in 
a positive bath and with the hands grasp the negative 
pole. The physiological effects are contraction of the 
muscles, rigidity and heating. The heart contracts by 
a steady continuous current, and most of the other mus- 
cles, such as the biceps, triceps, etc., contract to an in- 
termittent current. In applying the poles of the medical 
apparatus, the-1- pole is presented if a passive effect is 
desired, the — pole if an active. 

Modern electro-therapeutics is much different from the 
old, inexact method of medical electricity. A person can 
now take a very severe shock, and yet at the same time 
feel little or no pain. When the patient is on an insula- 
ted stool, the positive lead is usually attached to the 
body. 

“Electrocution” is supposed by an eminent authority 
on electro-therapeutics to be an unconscious but not a 
lifeless state, and that with proper restoratives the per- 
son “ electrocuted” may be brought to life. With 
2,500 to 5,000 vibrations or impulses of electric current 
the physiological effects are at their maximum; at 5,000 
and above the effect is much less apparent and the pain 
is greatly decreased. 

The lecturer in closing showed the similar paths in 
which the science of medical electricity and electrical 
engineering run harmoniously together. 


MINERAL RESOURCES OF THE U. S. 


According to ‘ ‘ Mineral Resources of the United States ” 
for the calendar year 1891, just issued by the United 
States Geological Survey, Department of the Interior, 
the total production of copper during that period was 
295,810,076 pounds, against 265, 1 15, 133 pounds the 
previous year. Its value in New York is placed at 
138,455,300. This is the largest production on record, 
the increase coming from Lake Superior, Arizona and 
California. The stock of copper in the United States 
declined. 


The total product of zinc during 1891 was 80,337 
short tons against 63,683 short tons in 1890. Its value 
was $8,033,700. Nearly every important producer 
shows an increased output. The output of quicksilver 
was practically the same as that in 1890, California being 
the only producing State, 

In 1891, 100,000 pounds of aluminum were produced 
against 47,881 in 1890, The demand for this metal for 
experimental purposes increases. The value of the pro- 
duct for 1891 is fixed at $100,000. The chapter on alu- 
minum was written by Mr. R. L, Packard and contains 
some interesting facts and figures. The American pro- 
duct of this metal was far surpassed in quantity by 
foreign output. In Germany it is put to a great variety 
of practical uses, while in this country its application to 
every day purposes is rapidly extending. Sections of 
the chapter are devoted to the consideration of the 
metallurgical uses of the metal, soldering and alloys. 

ANNUAL REPORT OF THE WESTING- 
HOUSE COMPANY. 


The following is a copy of the annual report of the 
Westinghouse Electric and Manufacturing Company, 
which was received too late for our last issue: 

OFFICE OF WESTINGHOUSE ELECTRIC AND MANUFACTURING 

COMPANY. 

Pittsburg, Pa., May. 17, 1893. 

To the Stockholders of the Westinghouse Electric and 
Manufacturing Co. : 

Your Board presents herewith its financial statement 
forthe year ending March 31, 1893, 

' It will be seen that there has been a profit from man- 
ufacturing of $1,491,817.13, and from other sources of 
$112,766 60, making a total for the year of $1,604,583.73. 
This is after charging to operating expenses the follow- 
ing amounts: $84,747.31 for alterations and additions to 
buildings; $155,484.87 for maintaining the machinery 
and tools in the highest order, and $58, 188.86 for inter- 
est and discount. 

The year began with large orders, but with only a mod- 
erate manufacturing capacity and a proportionate stock 
of material on hand, so that the above earnings were 
made under unfavorable circumstances due to the fact 
that the capacity of the works and the material in stock 
and in process had to be more than doubled during a 
steadily increasing press of business. 

During the year the Company has manufactured and 
installed, at the World’s Fair in Chicago, an electric 
lighting and power plant, consisting of twelve gener- 
ators of 15,000 lights capacity each— two of 4,000 lights 
capacity each; one 750 horse-power generator, and sev- 
eral small ones, , Six of the large generators are driven 
by engines having their shafts connected directly to those 
of the generators. This plant is the largest ever installed. 

These generators mark a new era in electric light and 
power distribution. They are of the “two-phase” 
type, designed to drive Tesla motors, and at the same 
time to operate both arc and incandescent lamps, thus 
making the one form of generator useful for three pur- 
poses. 

The total capacity of the plant exceeds the contract 
requirements sufficiently to meet the demands that may 
be made by exhibitors for extra lights. 

The Company will also have at the Fair an extensive 
exhibit of its other forms of apparatus. 

The stopper lamps now being manufactured in the 
company’s Allegheny City works are being used ex- 
clusively in connection with the apparatus at the World’s 
Fair. It is gratifying to be able to announce that in the 
manufacture of the Sawyer-Man stopper lamps, all of 
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the advantages anticipated have been fully realized. 
The low cost of manufacture, and the high efficiency of 
these lamps, together with the ability to renew their 
carbon burners, enables the company to sell lamps at 
lower prices than can be afforded by any other manu- 
facturer. To meet the demand, a new factory has been 
equipped with special machinery designed for the pur- 
pose, and already has a daily capacity of 5,000 lamps, 
which is being rapidly increased, and will be shortly 
quadrupled. The expenses incident to the establish- 
ment of this new lamp factory have been charged to the 
business of the past year. This branch will hereafter 
add materially to the volume and profit of the com- 
pany’s business. 

The success of the stopper lamp, its low cost of 
manufacture, and the fact that it is the discovery, prior 
to Edison’s patents of inventors whose patents belong 
to our company, have turned a temporary check into a 
great business advantage. 

Our competitors have copied our plans and infringed 
many of our patents, notably those relating to power- 
transmission, and many important details essential to 
the successful operation of alternating current apparatus 
for the distribution of electricity for light and power pur- 
poses, for which we have brought suits for infringe- 
ment. 

The confidence expressed in the last annual report, in 
the superior merit of the apparatus of the Company, and 
in the strength and value of its patents, has been fully 
justified by the results of the year’s operation; and we 
feel no apprehension as to the outcome of suits now 
pending or which may be brought by its competitors. 

Your directors have been brought face to face with 
the fact that the business of the Company has outgrown 
the present capacity of its factories, and that large sav- 
ings could be effected if the manufacuture were carried 
on in new works equipped with the latest devices for 
handling its product by machinery. 

In view of the favorable result of the past year’s busi- 
ness, and of the volume of orders in hand, and the fu- 
ture outlook, your directors have not hesitated to accept 
a proposition from the East Pittsburg Improvement Com- 
pany to sell to your Company a site of 23 acres most 
favorably located with reference to railway facilities. 
The Improvement Company has agreed to erect on 
this site buildings and works according to the plans and 
under the stipervision of the officers of your Company, 
and to sell them to the Company at their actual cost, 
not, however, to exceed $500,000 above the price of the 
land and have agreed to take pay therefor in quarterly pay- 
ments of $25,000 and interest beginning January ist, 
1894. Your officers have estimated that the savings 
to be effected by the manufacture of its products in 
the new works, will, on a most conservative basis, be 
more than double the amount of the quarterly payments. 
Thus, these new and complete works will be acquired 
without the expenditure of fresh capital, leaving the pro- 
ceeds from the sale of the Company’s present property, 
as working capital, without taking into account the 
manifold business advantages that will arise from the 
centralization of its manufacturing operations. 

The results of the past year’s business have shown 
that our apparatus can be sold for cash to responsible 
parties, and that the prevailing belief that long credits 
must be given, or that stocks and bonds must neces- 
sarily be taken in order to secure business, is not correct. 
Your officers and agents have found that low cash prices 
and good apparatus are sufficient inducements to secure 
all the trade the Company can care for. 

Although the profits of the business might have justi- 
fied the payment of dividends on all of the stock of the 
Company, the directors have thought it wise to pursue 
a very conservative policy, especially in view of the 
large expenditures required during the past year for ma- 


chinery and material, and of similar expenditures which 
the present prosperous condition of the Company’s bus- 
iness may make necessary in the near future. Both the 
results and the prospects are so encouraging that the di- 
rectors believe the stockholders will uphold them in a 
course which places the Company in a position of un- 
doubted financial strength, and which will assure the per- 
manent continuance of dividends when once begun. 

It will interest the stockholders to know that there 
has been a large increase in the orders for electric light- 
ing machinery. The orders on hand, with those re- 
ceived since April i, the beginning of our fiscal year, 
aggregate $3,028,048.32, about double the figures at the 
same date last year. The orders in hand, the current 
business, and the outlook justify the expectation that 
the business for the present year will be largely in 
excess of last year. The company has turned out its 
products during the past three months at the rate of 
over $8,000,000 per annum, and now has on its pay 
rolls 3,942 operatives. 

For the Board, 

George Westinghouse, Jr., 

President. 


BALANCE SHEET, MARCH 31, 1893. 


ASSETS. 

Cash in Banks $212,573 85 

Bills receivable 366,228 47 

Accounts receivable 2,289,982 70 

Material in stock and in process of manufacture (at a cost 

of labor and material) 1,414,662 31 

Advances to leased companies 138,573 06 

Bonds (par value $369, 100) 358, 197 15 

Stocks (par value $6,469,257) 4,069,439 96 

Real Estate and Buildings 453, 037 98 

Machinery and Tools 710,023 6r 

Miscellaneous 60,055 54 

Charters, Franchises, Patents, etc 4,378,031 69 


Total Assets $14,450,80632 


LIABILITIES. 

Accounts payable $569,660 48 

Bills payable, issued for Merchandise 376,003 64 

Discounted with collateral 931,884 51 

CONTRACT AND CONTINGENT LIABILITIES. 

Scrip Dividend 194,562 00 

Stock Subscriptions.. 13,125 00 

U. S. E. Ltg. Co.’s 6 per cent. 15 year bonds, $50,000 pay- 
able annually 600,00000 

(Bills receivable under discount, $482,054 49.) 


CAPITAL STOCK. 


Preferred, 37 , 3?8 shares $3 668,940 50 

Assenting, 103 146 shares 5 ,i 57 , 33 i 00 

Common, 3,633 shares 181,650 00 


(In Treasury, 6,621 shares Preferred ; 13 220 shares Assent- 
ing:.) 


SURPLUS. 

Balance, March 31, 1892 $1,880,445 20 

Twelve months’ net earn- 
ings from business $1,491,817 13 

From other sources 112,766 60 1,604,583 73 


Less amount written off in 
adjustment of matters 
pending in 1890 and 1891 
Ditto in current year 

Interest on Bonds 

Interest on Scrip 

Dividends 


$3,485,028 93 


$321,228 05 

98,869 65 $420,097 70 


$3,064,931 23 

39,000 00 
11,673 72 

256,608 32 307,282 04 


9,007,921 50 


2,757.649 19 


$14,450,806 32 


The old board of directors was re-elected. 


PERSONAL. 


Mr. Horatio A. Foster, the well-known electrical ex- 
pert, is now engaged on the editorial staff of Electrical 
Industries, Chicago. 
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COMBINATION STREET CARS. 


THE LOVE UNDERGROUND SYSTEM, 


When a system, as a whole, makes rapid strides in ad- 
vancement, the individual and dependent parts have to 
keep up the pace. In fact the improvement of the 
parts raises the value of the whole system. The street 
railway business of today is very much sub-divided. 
On one railroad may be gathered material and appliances 
that were manufactured in widely separated portions of 
the country. It is by the independent advancement of 
these allied industries that the street railroad of today 


The Love Electric Traction Company is meeting with 
success in the operation of the Love underground trolley 
system. Cars can be equipped for use with both the 
overhead trolley and the Love system, the necessary 
operations for transferring from one system to another, 
takes but a few seconds. The system is in very suc- 
cessful operation by the Rock Creek Railway Company, 
Washington, D. C. 

Under date of May 1 7, Mr. M. D. Law, the electrical 



FIG. I — SIDE VIEW OF COMBINATION CAR BODY. 


has reached its present condition and it will be due to 
the same movement that the more perfect railroad of 
the future will be brought forth. Along this line of pro- 
gress is the increasing beauty and comfort of the modern 
street car. 

A new combination street-car has recently been in- 
vented by J. P. Sjoberg & Co., 155 and 157 Eleventh ave.. 
New York city. This car is one that is so constructed 
that it may with ease be transformed from a summer to 
a winter car or vice-versa. It is of reliable and conve- 
nient construction, so arranged that it will seat 24 people 
facing forward in a car body 16 feet long. An aisle 



passes through the centre of the car. By the use of 
combination cars the cost of car storage and fire risks 
on idle rolling stock is done away with. As the cars 
are used throughout the year the change of motors twice 
a year from one set of trucks to another is rendered un- 
necessary. A less number of cars is needed for a given 
population and therefore the interest on the rolling stock 
is low. 

Figs. I and 2 illustrate the side and end views of this 
car. 

J. P. Sjoberg & Co,, have every facility for handling 
their work, the latest wood-working machinery being 
used in their factory. 


engineer of the Love Company, who is supervising the 
work on this road, writes us from Washington as fol- 
lows : 

“I must say that in all of my experience in starting 
electric plants I have never started one that went off as 
smoothly as this. We have had no trouble of any kind. 
Last Saturday we had a very severe rain, or rather cloud 
burst, which at two points completely submerged our 
tracks, but the cars kept on through it all without any 
delay, nor could any loss of current be detected. There 
is no question but that in large cities the underground 
trolley will have to be used and so far the Love system 
has the lead, and I don’t think it will have any trouble in 
keeping it.” 

The company’s headquarters are 817 Rookery, Chi- 
cago. 


MILITARY MORSE CODE OF SIGNALS. 

On the night of May 10 the New York First Brigade 
Signal Corps and the Brooklyn Second Brigade Signal 
Corps held a contest in military signaling, at the 13th 
Regiment Armory in Brooklyn. 

The message on which the test was made consisted of 
one hundred letters. It was transmitted from the first 
to the second station by wire, from the second to 
third by flags, and from the third to the fourth by flash 
light. Twelve men were selected from each corps for 
the competition. 

Brooklyn began the contest. At the first telegraph in- 
strument were two signal men. One of them read the 
message that had been selected and the other telegraphed 
it to the second, where there were three men waiting for 
it. One man received it from the wire and the other 
two wigwagged it to station 3, Wigwagging is simply 
indicating the dots and dashes by a code of flag signals. 
At station 3 were three more signal men. Two of them 
received the message and transmitted it to the third man, 
who sent it to station 4 by flash light. At this last station 
one signal man read the flash light message and re- 
peated it to another signal man, who wrote it down. 
Then the message as received was compared with the 
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message as sent from station i. Accuracy and time 
were the points considered. 

The Brooklyn men won on time, the work of each of 
contesting corps being perfect. Mr. Charles A. Tinker, 
general superintendent of the Western Union Telegraph 
Company acted as referee. The time of the Brooklyn 
men was 4 minutes and 23 seconds and that of the New 
York corps 4 minutes 58 seconds. 


VISIT TO THE CROCKER-WHEELER NEW 

WORKS. 


About eighty members of the American Institute of 
Electrical Engineers and New York Electrical Society, 
on the afternoon of Thursday last. May 18, on the invi- 
tation of the Crocker- Wheeler Electric Company, visited 
the extensive works of that company, at Ampere, N. J. 
Two special cars were attached to the 2. io P. M. train 
on the Delaware, Lackawanna and Western Railroad, 
for the accommodation of the guests, and the run of 
eleven miles was a pleasant one. Arriving at Am- 
pere, which station, by the way, is directly opposite the 
Crocker- Wheeler works, on the west side of the tracks, 
the party were at once taken through the various build- 
ings and very carefully inspected the system of power 
distribution. They also watched the work on the dif- 
ferent parts of the motors and generators with evident 
deep interest, and the general sentiment seemed to be 
that the Crocker- Wheeler Company had taken a large 
stride forward in the matter of the practical application 
of electric power for manufacturing purposes, and that 
the initiative having been taken this method of applying 
power would come into general use. 

The works are full of interest to the mechanical en- 
gineer as well as to the electrical engineer. The most 
prominent feature of the plant is the almost entire ab- 
sence of shafting and belting, the various machines being 
operated directly by electric motors. In place of shaft- 
ing we find bare copper conductors stretched along the 
roof beams, which are readily accessible for connection 
at any point wherever it is desired to place a machine 
tool. A lathe, drill or any other like piece of machinery 
may be placed anywhere about the shop, and the power 
to operate the same supplied by simply connecting the 
machine with the main conductors by two wires. This 
method of applying power, it will be readily seen, is re- 
markable for its flexibility. No expensive shafting is nec- 
essary, and the machines may be placed any where with- 
out reference to shafting. At any point in the shops 
electric power is always on tap. The power is distri- 
buted on the three wire system. 

In the testing department a large number of motors 
of all sizes are seen, some idle, awaiting shipment, and 
others being subjected to the thorough tests which 
are applied to all the motors made by this com- 
pany. There were also a large number of direct current 
transformers, or dynamotors. Some of them are intended 
to transform direct currents from one voltage to another, 
while others are designed to convert direct currents into 
alternating currents. These latter machines are for use 
in telephone exchanges, for bell ringing purposes. The 
company is now at work filling orders for machines of 
this description for the telephone exchange at the 
World’s Fair. Arc motors in large numbers were also be- 
ing tested. 

For obvious reasons the temperature of the testing room 
is kept as nearly as possible at 70°. This is accomplished 
by the use of Sturtevant heaters. The fresh air from 
out doors is brought into contact with large steam pipe 
radiators and the air thus heated is forced through gal- 
vanized iron ducts having outlets at various points along 
their length. These ducts or pipes are placed along the 
overhead rafters of the room. The machine room is 
heated in a similar manner. 


An interesting department is that where the winding 
of armatures and fields is carried on. Here armatures 
of all sizes are seen in the various stages of manufacture 
and it was noticed that every winder exercised the 
greatest care in doing his work properly, which is 
largely the secret of the success attained by the Crocker- 
Wheeler machines. A dynamo armature was being 
wound for a 10,000 volt current. This machine was de- 
signed for the use of Prof. Crocker at Columbia College, 
for experimental work. The wire used for the coils is 
very fine, and double silk insulated. 

In the machine shop and assembling department a 
large number of hands were at work on the various 
machines, but the absence of shafting, usually found 
in abundance in similar shops elsewhere, was very 
noticeable. Huge drills, die presses, punches, etc., 
received their power from motors connected either di- 
rectly or through gearing. 

The design of these machines is such that the motor 
frame and parts are made practically a part of the ma- 
chine to which they supply the power. In the power 
lathe, for instance, the electric motor is placed in the 
head stock and is so compact in design that it is hardly 
noticeable to the casual observer. 

A radial drill of extraordinary dimensions is operated 
by a I H. P. motor placed on the top of the central 
column, the power being transmitted to the drill by 
bevel gearing. Ferracute and Bliss punches are used in 
this department for punching out armature core discs. 

An electric crane in this room attracted much atten- 
tion. A 5 H. P. motor is used for hoisting, and a 2 H. P. 
machine for moving the machine. The motors are con- 
trolled from the floor by the operator. 

The machine and assembly room is 400 feet long and 
80 feet wide at its widest part, and receives a great 
abundance of light through a large number of windows. 

In the engine room are located an 80 H. P. Buckeye 
engine arid several generators ; two of these generators 
supply the power current for the machine department 
and two are used for the testing current, 30 H. P. being 
required for the shop, and from 15 to 60 H. P. for the 
testing department. 

The company intends to put a new Corliss engine in 
soon, of about 200 H. P. 

In a building by itself is the draughting department, 
where nine draughtsmen are employed, and the office 
and engineering department occupy another separate 
building. In the office telegraph and .telephone wires 
are worked directly with New York, and in this way 
the company’s headquarters are in constant communi- 
cation with the factory, eleven miles away. 

About three tons of copper bars are used in the fac- 
tory for the distribution of current. 

The company is also extensively engaged in the man- 
ufacture of its well-known multipolar generator, and 
many of these machines were seen in all stages of con- 
struction. They are used altogether throughout the 
plant for the generation of currents. The Crocker- 
Wheeler generator is very symmetrical in form and said 
to be highly efficient in operation. 

The party returned to New York about five o’clock, 
and every one was evidently well pleased with the visit. 

While the visitors were waiting for the arrival of the 
return train Mr. H. Ward Leonard proposed that a vote 
of thanks be extended to Messrs. Crocker and Wheeler 
for their hospitality, and a resolution to this effect was 
heartily passed. 

Among those present were Prof. F. B. Crocker, Dr. S. 
S. Wheeler, Frank J. Sprague, H. Me. L. Harding, H. 
Ward Leonard, H. L. Lufkin, W. J. Hammer, Prof. W. 
A. Anthony, C. O. Mailloux, Geo. A. Hamilton, Ralph 
W. Pope, T. C. Martin, W. J. Johnston, Thos. R. Talta- 
vall, M. C. Sullivan, Geo. R. Metcalfe, A. A. Knudson, 
Dr. Chas. E. Emery, and many others. 
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QUESTIONS AND ANSWERS. 


Correspondence from practical men upon topics of inter- 
est relating to electricity and kindred subjects, will find a 
place in this department. 

The publishers, while not holding themselves responsi- 
ble for the opinions expressed, will gladly put the letters 
into proper shape for publication should it be found neces- 
sary to do so. 

Our readers are invited to avail themselves of this de- 
partment when desirous of seeking or imparting informa- 
tion on questions of general interest. 

DEATH OF MR. DE SAUTY. 


Mr. Charles Victor de Sauty, well-known through his 
connection with the laying of the first Atlantic cable in 
1865, died at Gibraltar on April ii last, at the age of 63 
years. At the time of his death Mr. de Sauty was acting 
as superintendent of the Eastern Telegraph Company’s 
station at that place. Besides participation in the laying 
of the cable above referred to, Mr. de Sauty took part in 
many other cable expeditions. His method of cable 
testing was used for many years by telegraph engineers, 
particularly that relating to electro-static capacity. 


PLANKED SHAD FOR MR. AYER. 


Arrangements are being made by John A. Seely, of 
the Complete Electric Construction Co., of this city, 
Cyrus O. Baker, Jr., of Newark, N. J., and Charles A. 
Bragg, of Philadelphia, to entertain Mr. James I. Ayer, 
of St. Louis, ex-president of the National Electric Light 
Association, when that gentleman visits New York 
again. The generous hospitality of Mr. Ayer, during 
the recent convention in St. Louis, has not been forgot- 
ten and when he comes East again, which he expects 
to do about the first of June, a number of his friends, 
headed by the gentlemen above named, will convey 
the person of the aforesaid Ayer to a hamlet in New 
Jersey, by the name of Gloucester, where the entire 
party will indulge in a planked shad dinner. It will be 
a very enjoyable affair. 

NEW PROCESS OF ELECTRO-PLATING. 

! 

Dr. Otto, the. well-known electrician of New York 
city is now connected with the Cramps, the shipbuilders 
on the Delaware. He is engaged in electro plating the 
interior of the cruisers and iron steamships built by that 
firm. The plating is accomplished by the use of a me- 
talic brush in applying the liquid solution, the brush 
being connected with a dynamo by a flexible cord. Dr. 
Otto states that the soluble salts of any metal can be de- 
posited in this way. 

Some of the cruisers have been plated with nickel by 
this process, which Dr. Otto is patenting. 

KERITE FIREWORKS. 


The Day’s Kerite people have been so long dealing 
with good things that they are very quick to see other 
good things. They are always striving, of course, to 
impress upon the minds of electrical people that Day’s 
Kerite wires and cables are the best made, and they 
have hit on a very unique plan of producing such an 
impression ; they actually burn it in. Messrs. Cushing 
& Morse, of Chicago, the western agents for Kerite, 
have hit on a happy idea of advertising their wires 
and cables. On a small sheet of tissue paper are repre- 
sented two station managers, each lighting a cigar. On 
the paper is also printed a dialogue between the two 
men, to the effect that it always pays to use the best 


wire. One of the managers who has had bad luck with 
his circuits, asks what reliable wire there is. The other 
says, “give me a light and I will tell you.” Printed di- 
rections are then given to apply the lighted end of a ci- 
gar or cigarette to the cigars in the picture, and 
watch the result. The result is that the word “ Kerite ” 
is burned out of the paper, the flame following out the 
letters exactly. 


CONTRACT AWARDED FOR NIAGARA 
FALLS POWER. 


Advices from Niagara Falls are to the effect that the 
Niagara Falls Power Company has made a contract with 
the Cataract Electric Companies of Rochester and James- 
town to furnish power. The right to furnish elec- 
trical power all over the State, has been granted 
the Power Company in the amendment to its char- 
ter passed by the last Legislature and approved by 
Gov. Flower on April 25. Section 2 of this amendment 
gives the Power Company the right “to conduct, con- 
vey, and furnish the water of the Niagara River, but not 
in excess of the amount heretofore expressly authorized 
by law, or any power, heat, or light developed there- 
from, to, in, and through any civil division of this State, 
and to sell, furnish and deliver the same to any and all 
bodies or persons, public or private, wherever situated.” 
This gives the Niagara Falls Power Company the entire 
State as its field to operate in. In the original charter 
its field of operation was confined to Erie and Niagara 
counties. 


NEW YORK NOTES. 

Office of the Electrical Age, 

First Floor, World Building, 

New York, May 20, 1893. 

We are in receipt of a copy of a neat little pamphlet 
gotten up by the Commercial Cable Company, for dis- 
tribution at the World’s Fair. It contains a brief his- 
tory of the Atlantic Cable and the Commercial Cable 
Company, and among the illustrations given is one of 
the Great Eastern as she appeared while grappling for 
the lost cable in mid ocean, on August 12, 1865. Views 
of the cable signaling apparatus and the Commercial 
Cable Company’s office in various cities throughout the 
world are given. The facts contained in the pamphlet 
are worth preserving, as they have been carefully col- 
lected. 

Mr. Merrill the New York agent for the Underwood 
Cotton Leather Belting Company, 38 Cortlandt street, 
city, is having excellent success. He is shipping these 
belts to electric light and power companies almost daily. 
These belts have stood the tests of years and command 
the highest testimonials. 

The “Ward” arc lamp is the standard for incandes- 
cent circuits, over 20,000 of them being in use all over 
North America. Many thousands are used in cities of 
Mexico, South America, Australia and Europe. The 
lamps are made for any voltage. The ornamental lamp 
is finished up in an extremely artistic manner, and is 
adapted for elegant surroundings. 

The J. G. Fowler Company of Elizabeth, N. J., is getting 
its factory in condition to carry on the business of build- 
ing street cars. The company hopes to move into the 
new factory in June. The office is in the Havemeyer 
building, city. 

The Medbury insulation railway specialities for over- 
head work for electric railroads are made by the New 
York Electrical Works, 161 Washington street, city. The 
goods are meeting with a ready sale arnong buyers of 
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first-class articles. The strain insulators and trolley 
hangers, stand the severest tests without the least ill effect. 
They are said to be sold at the closest margin of profit 
commensurate with first- class work. 

The De Mott “ Turret” motors are quite the rage at 
present. Call and see them at the De Mott Motor Com- 
pany’s Works, 1 71 Greenwich street, corner Cortlandt. 

J. H. Bunnell & Co., 76 Cortlandt street, city, the well- 
known manufacturers of electrical supplies, have added 
to their stock new electric railway specialties in over- 
head line appliances. 

J. L. Ludwig has located in the Havemeyer 
building, city. He is carrying a full line of electric over- 
head line railway materials, and has secured the agency 
of the Green engines made by the Altoona, Mfg. Co. 
of Altoona, Pa. Mr. Ludwig has had years of experi- 
ence with one of the largest manufacturers of electric 
railway motors and appliances in North America, and 
is thoroughly capable to equip a road in a perfect man- 
ner. 

The Genett Air Brake Company has removed its offices 
to 33 Wall street, city. 

The Dale Manufacturing Company, 90 Fulton street, 
will move next week to 22 Cortlandt street. A new line 
of goods will be added to its present large stock. The 
company will increase its facilities for the manufacture 
of electrical goods for supply houses, electricians and 
inventors, in quantities under contract. This will 
enable it to fill much larger orders. It is putting in a 
Crocker- Wheeler motor from which the necessary power 
will be derived. 

C. E. Chapin, 136 Liberty street, is a buyer for local 
and out of town companies, firms and individuals He 
is having unusual success in his business. He has a 
large line of samples of electrical appliances on exhibi- 
tion. For a small commission Mr. Chapin will buy for 
any reputable house, goods in large or small quantities. 
He has added to his samples lately many electric rail- 
way appliances, also the Chamberlain raw hide pinion. 

Peckham's standard “Elliptic” spring cantilever ex- 
tension trucks are used extensively on many of the elec- 
tric roads of the country. Hundreds of cars are fitted 
with these trucks on the electric roads of Jersey City, 
Hoboken, Brooklyn and New York. Mr. Edgar Peck- 
ham, the president of the Peckham Motor Truck and 
Wheel Company, makers of these trucks, has moved his 
office to 1,006 Havemeyer building. Church, Cortlandt 
and Dey streets. Mr. Peckham has spent many years 
experimenting with his trucks and he has brought them 
to a standard of perfection. They are constructed of 
the best iron for frame work and put together with hot 
rivets. All parts are machine fitted. The trucks are 
strong, easy-riding and have a long spring base. Mr. 
Peckham guarantees to prevent the oscillation of 30-feet 
electric cars. 

McLeod, Ward & Co., 95 Liberty street, are installing 
a Billberg dynamo in Fisher’s shoe house, on Duane 
street, with a White & Middleton gas engine. McLeod, 
Ward & Co. make a specialty of electrical installations 
for light and power and the ventilation of buildings, 
offices, etc. 

Mr. F. C. Timson is taking orders for all goods manu- 
factured by the Electrical Engineering and Supply Com- 
pany, of Syracuse, N. Y. He has samples of all sizes 
of that company’s incandescent switches, porcelain cut- 
outs and other parts that go to make up a complete in- 
candescent plant. 

Buyers of the Wing exhaust and ventilating fans, 
blowers, etc., all testify to their excellent qualities. 
These goods are made and sold by L. J. Wing & Co., 
26 Liberty street, city. The fans and blowers are also 


combined with steam engines, electric motors or gas 
engines to suit the purchaser. They manufacture all 
their own goods. 

C. D. Shain, 136 Liberty street, city, reports a big de- 
mand for Cutter electrical specialties. Mr. Shain secured 
the general agency for these goods a short time ago. 
The C-S. flush switches are taking extremely well with 
all architects, and hundreds are being placed in va- 
rious buildings in this vicinity. The new system of 
lighting lamps from one floor and turning them off from 
other floors is meeting with high approval among all 
who understand Mr. Cutter’s multiple system of electric 
lighting. 

H. Ward Leonard & Co., 136 Liberty street, city, are 
installing incandescent electric light plants in the power 
house of the Broadway Cable Co., at Houston street 
and Broadway, and 56th street and 7th avenue. Each 
dynamo is of 80 kilo-watts capacity, directly coupled 
to Armington & Sims vertical engines. The dynamos 
are used in lighting the power-houses and tunnels. 
C. D. Shain, furnished the dynamos. He is also placing 
three dynamos in the new Betz building. Broad street 
and Market street, Philadelphia, for 4000 lamp plant. 

The Wright Universal Electric Company has moved 
to 126 Liberty street, where it occupies a suite of fine 
offices on the main floor. It is preparing to exhibit a 
large statue of liberty, holding an incandescent lamp, 
the current for which is supplied by the Wright Com- 
pany’s batteries placed in the base, with the intention 
of enlightening the throngs of people passing the sales- 
rooms, on the usefulness, strength and life of this make 
of battery. 

Mr. James H. Mason, of Mason Battery fame, deliv- 
ered a lecture on electric! ty at one of the Brooklyn 
churches a few nights ago, before a large audience. Mr. 
Mason’s lecture was extremely interesting and well 
composed. 

Chas. M. Rumrill and G. B. Rumrill are doing busi- 
ness under the name of Chas. M. Rumrill, electric rail- 
way supplies, 109 Liberty street, city. These gentle- 
men are widely known in the electric railway business. 
They took the agency a short time ago for New York 
New Jersey and Pennsylvania for the Medbury insula- 
tion electric railway appliances made by the Fibrite 
Company, of Mechanicsville, N. Y., for which the New 
York Electrical Works, city, are sole agents. Messrs. 
Rumrill carry a full line of these electric railway appli- 
ances. They have lately secured the contract for all 
the appliances for the New Paltz and Highland Ry., New 
Paltz, N. Y. W.T. H. 


BROOKLYN NOTES. 


The j. G. Brill Co. of Philadelphia, fitted out the De 
Kalb avenue line of electric cars in Brooklyn. These 
cars are remarkable for their easy riding and fine work- 
manship, and no better equipped car can be found any- 
where. 

The new Riker motor propeller and rudder combina- 
tion for small boats is meeting with deserved praise by 
everyone who has seen it. The Riker Electric Motor Com- 
pany, 45 and 47 York street, Brooklyn, manufacturer of 
Riker dynamos and motors for all purposes is receiving 
numerous orders for thq above named outfit. A person 
can easily fit his own boat with these motor propellers. 
The motor is secured to the top of the rudder and con- 
nected to the propeller by a chain belt, the propeller being 
fastened to the bottom of the rudder. The rudder can 
be shipped or unshipped with ease. With a few cells of 
primary or storage battery a small boat may be driven 
at a good speed. The combination is made for all sizes 
of boats. 
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Mr. Andrews, the machinery manufacturer, of 286 
Graham street, Brooklyn, is making a special upright 
double spindle tapping machine of great merit. One 
main shaft runs two spindle shafts, each at a different 
speed The spindles are adjusted by hand and are al- 
ways in a central position. A good table for the work 
is provided. The General Electric Company uses eight or 
ten of these tapping machines at its Lynn factory, and a 
number are in use by other prominent manufacturers of 
electrical apparatus. The machine will take up to a 3-8 
inch hole. The standard two-spindle machine is al- 
ways in stock. The taps are forced down by a hand 
lever ; raising this, reverses the direction of rotation of 
the tap. The machine is made with any number of 
spindles desired and all the spindles may be run at the 
same speed or each at different speeds, to suit the re- 
quirements of the work. 

Hubel & Manger, 286-289 Graham street, Brooklyn, 
are manufacturers of household electrical goods such as 
bells, pushes, etc. They are constantly adding new 
lines of goods. A number of very handsome pushes and 
letter boxes were shown by them the past week. The 
firm is very busy filling orders for out of town supply 
houses and contractors. They have just brought out a 
new bell with many improved features. 

The Citizens Electric Light Co., has, it is reported, 
signed a contract with the Electric Wiremen’s Union 
granting the men all their demands. 

The striking linemen of the New York and New Jersey 
Telephone Company are still out. Linemen brought 
from distant points refused to take the places of the 
strikers when they were told of the situation, and they 
returned whence they came. The men are sanguine of 
success. 


NOTES FROM NEW JERSEY. 


Williams & Co., Plymouth street, Jersey City, report a 
good business in their tempered copper commutator 
sections, fuse wire, cast gongs of special bell metal and 
other electrical goods. 

The Dixon Crucible Company, of Jersey City, N. J., is 
doing a large business in its specialties. The belting 


compound sold by this company is meeting with great 
favor. It preserves and renders more flexible all kinds 
of belting. The compound is used with great success 
to remedy the slipping of belts. The company’s graphite 
and plumbago is also meeting with great demand among 
the trade. 

Mr. Randell, of Hoboken, the manufacturer of wood 
moldings for electric wires, is very busy. Several large 
New York contractors have lately placed all their orders 
for moldings with him. 

Joel H. Woodman, of Hoboken, N. J., is the largest 
manufacturer of car seating, complete car seats and 
perforated wood for car ceilings. He is having unusual 
success and is hardly able to keep up with his orders. 
Mr. Woodman has purchased several lots in the rear of 
his works and intends to enlarge his factory, adding 
men and machines necessary to meet his growing 
trade. 


CATALOGUES. 


The Canton Electrical Co., Canton, Ohio, has just is- 
sued a neat catalogue of the Keller dynamos, motors 
and power generators manufactured by that company. 
These machines are noted for their simplicity of con- 
struction and efficiency. The motors range from to 
30 H. P. and a large stock of H. P. motors is kept on 
hand. 

The Manhattan Electrical Supply Co., 36 Cortlandt 
street, city, has Just issued a pocket edition of its cata. 
logue. It contains 96 pages and is profusely illustrated- 
The pocket edition consists of no less than 50,000 copies. 

We are in receipt of a copy of the neat catalogue is- 
sued by H. H. Harrison, railway supplies, 29 Broad- 
way, New York city, representing the W. T. C. Macal- 
len Company, manufacturer of solid sheet mica insula- 
tion, 416 Atlantic avenue, Boston, Mass. The catalogue 
illustrates the latest and most improved forms of over- 
head railway insulations as well as a complete line of 
insulating joints for gas and electrolier fixtures, brought 
out by the Macallen Company, Sheet mica does not 
deteriorate when subjected to climatic effects. It is 
fireproof and impervious to chemical action, thus it is 
very valuable as an insulator. 


OPEN CONTRACTS FOR ELECTRICAL RUSINESS. 

OF^F^ICITXLI-Y 7XNNOL7NCED. 

Recorded for the benefit of subscribers to ELECTRICAL AGE. 

All further available information can be obtained by our subscribers in applying by letter directed to Electrical Age, Dept. C, First Floor, 
World Building, New York. Reference must be made in each case of such application to the number in the following table and postage for answe 
must accompany the inquiry. 


No, 

Description of Work, 
or Contract. 

Party to whom proposals 
must be directed. 

Time up to which the 
proposals must be 
handed in, 1893. 

Further informat. on and 
specification obtainable 
through Elecirical 

Amount, if any, 
to be depo-jited 
with bid in cer- 

Right to re- 
ject any bid 

Special Remarks. 




Month 1 Day | Hour 

Age from 

tided check. 




1 * 


2 * 


3* 


To light the streets of a 
village (suburb). 

Lighting the streets of the 
city with electric lights, 
for a term of five years, 
from July i, 1894. 

50,000 El. Inc. all solid 
Lamps. 


Board of Trustees of the 
village, at their rooms 
in the Town Hall. 
Common Council of the 
City. 


Company controling the 
patent. 


June 

Sept, 

July 


8 p.m. 


The Village Engineer. 


12 m. Chairman of Commit- 
tee. 


12 m. 


Secretary of Co. 


$2,000 


Reserved. 


Reserved, 


Option on exclusive 
license part of con- 
sideration. 


May 27, 1893.] 
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The Rose Polytechnic Institute, an advertisement of 
which appears in this issue, is one of our leading En- 
gineering Colleges, and is especially fortunate in its 
thoroughly modern equipment and plan of instruction. 
It lays special emphasis on the practical side of techni- 
cal education, which it is enabled to do throughout the 
whole course of four years by its ample shops and labor- 


atories and exceptionally complete outfit, especially in 

electricity. ^ 

On May 15, the Edison Light and Power Co., of San 
Francisco, Cal., began paying to the New York stock- 
holders, through the New York Guaranty and Indemnity 
Co., a monthly dividend at the rate of 8 per cent, per 
annum. 


The Electrical Age's Illustrated Record of Patents. 

Issued May i6, 1893. 


497,310. Automatic Disconnector. William A. Cullen, 
Paterson, N. J., assignor to the Johnston Safe Auto- 
matic Electric Company, Richmond, Va. Filed Jan. 
28, 1893. 

497 ; 33 1- Automatic Time Stamp. Warren B. Martin- 
dale, Rochester, Ind. Filed June 30, 1892. 

497 ) 335- Manufacture of Telephone Cables. William 
R. Patterson, Chicago, III, assignor to the Western 
Electric Company, same place. Filed Aug. 24, 1891. 

497 ) 336 . Insulating Tape. William R. Patterson, 
Chicago, III, assignor to the Western Electric Com- 
pany, same place. Filed Aug. 24, 1891. 

497 ) 337 - Overhead Electric Railway. William D. Pat- 
terson, Keokuk, Iowa. Filed Nov. i, 1892. 

497,356. Electric Car Truck. George S. Strong, New 
York, N. Y., assignor to James N. Gamble, Cincin- 
nati, Ohio. Filed Jan. 25, 1892. 

497,361. Commutator Brush-Holder for Dynamo-Elec- 
tric Machines. Elihu Thomson, Swampscott, Mass., 



assignor to the Thomson -Houston Electric Company, 
of Connecticut. Filed Nov. 2, 1891. 

497,366. Rheostat. Parvin Wright, Denver, Colo. 
Original application filed Jan. 16, 1892. Divided and 
this application filed Aug. 8, 1892. 

497,377- Trolley for Conduit-Railways. Paul C. Just, 
Chicago, 111 . Filed April 20, 1892. 

497,394. Conduit Electric Railway. George Westing- 
house, Jr., Pittsburg, Pa. Filed April 8, 1892. 

497 ) 397 - Lightning-Arrester. Alexander Wurts and 
Charles F. Scott, Pittsburg, Pa., assignors to the West- 
inghouse Electric and Manufacturing Company, same 
place. Filed Oct. 26, 1892. 

497,404. Electric Cigar-Lighter. William P. Carstar- 
phen, Jr., Denver, Colo., assignor of two-thirds to 
James E. Gregg, same place, and Richard W. Webb, 
Santa Fe, N. Mex. Filed Aug. 17, 1892. 

497,408. Electric Railway Signal. William H. Jordan, 
IBrooklyn, N. Y. Filed Sept. 10, 1892. 

497,430. Circuit Protector. Harry W. Leland, Jersey 
City, N. J. Filed Aug. 6, 1892. 

497,436. Sectional Contact-Conductor for Electric Rail- 
ways. George Westinghouse, Jr., Pittsburg, Pa. 
Filed April ii, 1892. 

497,438 Arc Electric Lamp. John C. Wray, Peoria, 
III Filed March 21, 1892. 


497,439- Wire-Hanger. Arthur J. Wylie, Rome, N. Y. 
Filed Oct. 14, 1892. 

497.448. Galvanometer. Adrian H. Hoyt, Manchester, 
N. H., assignor to the Whitney Electrical Instrument 
Company, same place. Filed May 9, 1892. 

497.449. Galvanometer. Adrian H. Hoyt, Manchester, 
N. H., assignor to the Whitney Electrical Instrument 
Company, same place. Filed May 9, 1892. 

497.450. Electrical Lamp. Rudolph M. Hunter, Phila- 
delphia, Pa., assignor to the Thomson-Houston Elec- 
tric Company, of Connecticut. Filed Sept. 22, 1892. 

497,468. Dynamo-Electric Machine or Motor. Walter 
K. Freeman, Boston, Mass. Filed Nov. 3, 1892. 

497,482. Shunt for Electric Light and Power Stations. 
Edward Weston, Newark, N, J. Filed Nov. 28, 1892. 

497,489. Circuit-Controlling Device. John P. Buchan- 
an, Boston, Mass., assignor to the Hall Signal Com- 
pany of Maine. Filed Oct. 15, 1891. Renewed Oct. 
22, 1892. 

497,491. Automatic Cut-Out for Electric Light Circuits. 
Charles Cuno, Wauwatosa, Wis. Filed Apr. 16, 1892. 



497.494. Electric- Arc Lamp. James Einstein, Munich, 
Germany, assignor to Paul Lemaire, New York, N.Y. 
Filed Nov. 23, 1892. Patented in Germany, July 22, 
1890. 

497.495. Electric Rink. Midbury W. Hassan, Roches- 
ter, N. Y. Filed May 28, 1891. 

497,504. Armature-Core for Electric Motors. James 
E. Stuart and Ulysses S. James, Helena, Mon. Filed 
Oct. 24, 1892. 

497,508. Lightning-Arrester. Alexander Wurts, Pitts- 
burg, Pa., assignor to the Westinghouse Electric and 
Manufacturing Company, same place. Filed Dec. 22, 
1892. 

497,509- Lightning-Arrester. Alexander Wurts, Pitts- 
burg, Pa., assignor to the Westinghouse Electric and 
Manufacturing Company, same place. Filed Dec. 22, 
1892. 

497,515. Insulator. Thomas H. Brady, New Britain, 
Conn. Filed Jan. 16, 1893. 

497,521. Electric Measuring Instrument. Adrian H. 
Hoyt, Manchester, N. H., assignor to the Whitney 
Electrical Instrument Company, Saco, Me. Filed 
Nov. 14, 1891. 
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.197,522. Galvanometer. Adrian H. Hoyt, Manchester, 
N. H., assignor to the Whitney Electrical Instrument 
Company, Saco, Me. Filed Nov. 14, 1891. 

497 > 535 ‘ Process of Manufacturing Electric-Conduit 
Sections. James F. Cummings, Detroit, Mich. Filed 
July 12, 1892. 

497>536- Underground Conduit for Electrical conduc- 
tors. James F. Cummings, Detroit, Mich. Filed 
July 28, 1892. 

497 > 539 - Electrical Measuring-Instrument. Oscar Fro- 
lich, Berlin, Germany, assignor to Siemens & Halske, 
same place. Filed Oct. 25, 1892. Patented in Ger- 
many, Aug. 18, 1888. 

497>552- System of Conductors for Electric Fire En- 
gines. Joseph Sachs, New York, N. Y. Filed May 
26, 1892. 

497 > 55 S- Electric- Arc Lamp. Frank H. Thompson, 
Philadelphia, Pa. Filed Jan. 19, 1892. 

497, 563. Electric Pump-Governor. Charles R. Whittier, 
New York, N. Y. Filed Aug. 8, 1892. 


497,621. Process of Electric-Tin-Plating. Louis Aron- 
son, New York, N. Y., assignor of one-half to James 
H. Hoffman, same place. Filed Jan. 31, 1893. 

497,649. Magneto-Telephone. James P. Freeman, 

Washington, D. C., assignor to Marvin C. Stone, same 
place. Filed May 16, 1892. 

497,732. Binding-Post Fuse. Simon H. Stupakoff, 

Pittsburg, assignor to the Union Switch and Signal 
Company, Swissvale, Pa. Filed Sept. 5, 1892. 

497.755. System of Electrical Distribution. Waldemar 
Meissner, Konigsberg, Germany, assignor to Siemens 
& Halske, Berlin, Germany. Filed Oct. 23, 1889. 
Patented in Germany, May 23, 1889, and Nov. 18, 
1889; in Austria-Hungary Sept. 19, 1889; in Switzer- 
land Sept. 19, 1889; in Norway Sept. 19, 1889; in 
England Sept. 19, 1889 ; in France Sept. 19, 1889 ; in 
Belgium Sept. 19, 1889; in Sweden Sept. 19, 1889, 
and in Italy Sept. 19, 1889. 

497.756. Circuit Switch. Ernest Woltman and Harry 
A. Triggs, Denver, Colo., assignors to the Electrical 
Specialty Company, same place. Filed Jan. 17, 1893. 


VULCANIZED FIBRE COMPANY, 

Establislied ISTS. 

Sole Maniifaicturers of HARD VULCARTZED FIBRE9 

In Sheets, Tubes, Rods, Sticks and Special Shapes to order. Colors, Red, Black and Gray* Send for Catalogue and Prices. , 

waM™GTON,DEL. The Standard Electrical Insulating Material of the World. ,4 deIst!n.y. 


THE CLARK COMPANY, NEW YORK, 192 BROADWAY, 

is the only Company in the United States that makes a specialty oi 
manufacturing under own patents, Electric Arc Lighting Apparatus 
for every purpose, including the finest arc lamp in every respect, suit- 
able for any class of interior lighting, with plain or ornamental fixtures, 
and can be used on incandescent circuits, on any voltage from ^65 
upwards, in series or single, or on arc circuits of standard current. 


THE CLARK COI 

CLARK 


Over 99 Per Cent. Pure 


HOPATCONG, nr. 



S AL- 

AMMONIAG. 

& CO., 

120 William St., New York. 
161 Kinzie St., Chicago. 


THE WORLD’S COLUMBIAN EXPOSITION 

® Send 50 cents to Bond & Co., 576 Rookery, 
Chicago, and you will receive post paid, a four bun, 
dred page advance Guide to the Exposition, with 
elegant Engravings of the Grounds and Buildings, 
Portraits of its leading spirits, and a Map of the City 
of Chicago ; all of the Rules governing the Exposi- 
tion and Exhibitors, and all information which can 
be given out in advance, of its opening. Also, other 
Engravings and printed information will be sent you 
as published. . It will be a very valuable Book and 
every person should secure a copy. 


Beautiful Home Lots for Sale at this healthy and 
fashionable resort, on very reasonable and easy terms. 
For particulars apply to 

S. L. SIMPSON, Banker, 

50 Broadway, Room 77, N. Y. 



NEW ELECTRIC LIGHT SUPPORT 

FOR 

Adjustings Incandescent Lrigshts 

AT ANY DESIRED ANGLE. 


DESIGNED FOR USE IN 

Machine Shops, Factories and Mills of Every Description, 

MANUFACTURED ONLY BY' 

R. HOI.I.IIVGS & CO., 

547 Washington St., Boston, Mass., U.S.A. 

SEND FOR ILLUSTRATED CATALQGDD* 


THE ELECTRICAL AGE. 


XI 


MANTIFACTTIREES OF 

Speaking Tubes, 

Alarm Whistles, 
Electric Bells, 

Annunciatcrs, Etc. 

204 Fulton Street, 

NEW YORK. 



WATTMETEB FOR ALTERNATING AND DIBEOT 
_ CURRENT CIRCUITS. 


PORTABLE VOLT- 
IWtTERSand MILLI- 
VOLTMETERS. 
AMMETERS AND 
MILLI-AMMETERS 

WATTMETERS 

And VOLTMETERS for 

Alternating and Direct 
Current Circuits. 


SEMI-PORTABLE LABORATORY STANDARD YOLTMETERS aM AMMETERS 

ILLtJMIN'ATED DIAL STATION VOLTMETERS, 


Weston Electrical Instrument Co., 

1 14- f 20 WILLIAM ST., NEWARK, N. J. 

THE 

Weston Standaril 


FACTORY : 

1461 and 1463 DeKalb Ave 
RROOKIiYN, N. Y. 


Potential Indicators and Ammeters. 

HH^HEST ACCDRACF, LEAST CONSUMPTION OP ENERGY. 

SEND POK CATALOGUE. 



Popter-Leavitt Electric Motor Co., 

124 MITCHELL ST., PROVIDENCE R. 1., 


FAN & BATTERY MOTORS 

A SPECIALTY. 

H’OTJR EEC3-TJI1.-A.R SIZES- 


Suitable for running Sewing-Machines, Dental Drills, Jewelers’ 
Lathes and ah kinds of light machinery. 

No, T, 2 Volts, T-32 h. p., $3.00. I No. 3, 6 Volts, 1-12 h. p., fio.oo. 
No. 2, 4 Volts, 1-16 h. p., $5.00. 1 No. 4, 10 Volts, 1-8 h. p., $15.00. 


Every Motor Guaranteed, Send for Circular- 



THE GREATEST 
AND BEST 


Work=Shop 
[Isli'Q Companion 

For Architects, 
Contractors, En- 
gineers, Foremen 
Railway men, Ma- 
chinery makers, 
Jobbers, Sales- 
men;for Superin- 
tendents of Fac- 
tories, Bookkeep- 
ers and Account- 
ants. 

The Compiiers, 
having had many 
years experience 
inthe mechanicai 
alts, are enabled 
to judge correct- 
iy what is wanted 
for the class of 
people the book 
caters to. 

An Inexbaust- 
tble Instruc- 
tor for Shop, 
Office, and for 
Young Me- 
chanics desir- 
ous of becoming 
I)erfeot in their trade. Con- 
tains 498 Tables relating to metals, 
wood, and stone; 218 Rules to solve all me- 
chanical difficulties. The Electrical Department, 
by a well-known Expert, is thorough and comprehen- 
sive. Price, $2.50. Special terms will he given to live 
agents. Apply now. I.AIRD LEE, Chicago. 


P. P. MILLEE, President. y. h. WILLIAMS, Treas. 

JOHN L. WILLIAMS, Vice-President. F. P. LITTLE, Sec'y and Qen. Mgr. 

THE F. P. LITTLE 

Electrical Construction & Supply Go., 

tOIITPACnilG i»D COKSDLTIIIG JISCHICAI SNSIKIRS, 

Equipments for Electric and Steam plants complete. Electrical Supplies of every descrip- 
tion, with prompt shipments and low prices. 


WIRING BUILDINGS FOR INCANDESCENT LIGHTS A SPECIALTY. 
135 East Seneca Street, Buffalo, N. Y. 


E 3ST Gr I TsT E B R Z ISr G- OEEXOE OE 

G. EMIL HESSE, 

Mechanical : Engineer, 

IDsTO- 35 IO£^O A.X)'W'A.~5r^ ~yoT?.Tg~ 

A general drawing office conducted, machinery designed and work superintended if desired. 
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VACANCIES FOR EMPLOYEES 

In Electrical Business. 


Employers are tendered the use of this advertis- 
ing column free of charge. 

Electrical Age publishes this complete record of 
vacant positions in the Engineering.,Electrical. Metal 
a?id Hardware Trade lines for the benefit of its sub- 
scribers. We request those in need of a position to 
inform us of the fact at their every earliest conven- 
ience, and as new advertisements meeting their case 
will appear, we shall mail advance copies to them. 
For this service we make no extra charge, but we 
expect remittance of postage with the request of the 
subscriber for these advance sheets. All communi- 
cations in relation to vacancies should be directed 
in writing, not personally, to Electrical Age, De- 
partment C, World Building, New York, and the 
number of the advertisement should also be stated. 

As all advertisements under this heading will be 
consecutively numbered, reference to such number 
is required, where applications have to pass our 
hands. 

C WANTED — An armature winder familiar with 
Thomson-Houston arc dynamos ; pleasant 
shop and nice place for the proper party. Address 
as above jequested. 

0 0 WANTED — Engravers to letter on metal 
work; good wages given. Wm. H. Wilson, 
793 Broad St., Newark, N. J. 

0 0 WANTED — Armature winders. First-class 
men only. Reply by letter stating experience 
and giving references. Address, Electrical Age, 
Department C, 23. 

0 J WANTED — Immediately, two assistant engi- 
neers accustomed to accurate city lot survey- 
ing and general work. Graduate C. E. of one or 
more years’ experience preferred. Work permanent. 
Address, Electrical Age, Department C, 24. 

OR WANTED — A first class machinist, one who 
can work up parts of machinery from plans. 
Address, Electrical Age, Department C, 25. 


OC WANTED— Wheelwright, a first-class wheel- 
wright on wagon work; good wages. Ad- 
dress, Electrical Age, Department C, 26. 


27 


WANTED — Wire worker, a competent wire 
worker ; one who can take charge of large 
establishment, lay outwork and supervise the same ; 
none but the best need apply; state age, former 
position and salary. Address application in writing 
with postage added to Electrical Age, Department 
C, 27. 

00 WANTED — Wire weaver, only experienced 
men need apply. Address, Electrical Age, 
Department C, 28. 

OQ ENGRAVER WANTED — Experienced on 
solid silver and silver deposit work. Address 
as hereabove requested . 

0 A WANTED — First-class armature winders and 
field winders, also first-class draughtsman. 
Address as hereabove requested . 


31 . 


WIREMEN — Two experienced electric-light 
wiremen. Address as hereabove requested. 


0 0 MACHINIST - 

and file hand; an all ’round man. 


33 


-Wanted, practical machinist 
Address 

as hereabove requested 

WANTED — 50 screw-machine men and 25 
lathe and drill-press hands on bicycle work, 
night force ; also ten good metal polishers ; good 
pay and steady work to reliable men. Address as 
above requested. 

0 J MOULDERS — We have steady work for good 
union men who desire permanent situation. 
Address as above requested. 


A PRACTICAL METALLURGIST — Experi- 
enced in amalgamation, roasting, leaching 
and lead smelting, is also an experienced chemist, 
desires a position as superintendent or assistant 
superintendent. Address as above requested. 

TURNER — ^Wanted, turner and band sawyer, 
six good bench men, one general work hand, 
.-“ss as above requested. 


35 


36 . 

Address as 1 


37 , 


TERRA COTTA — Wanted, good model- 
makers. Address as above requested. 


00 DRAUGHTSMAN — Have desirable position 
for mechanical draughtsman; must speak 
German. Address as above requested. 


OQ WANTED — A thoroughly competent foreman 
to manage a large stove-pattern shop; must 
be a man capable of taking entire charge, from 
the draughting table to the mould boarding of pat- 
terns ; salary commensurate. Address as hereabove 
directed. 

in WANTED — A few first-class molders ; steady 
work. Milwaukee,Wis. Address as hereabove 
directed . 

11 WANTED, — Armature winders ; state expe- 
^ ' rience and wages expected ; also, machinists 
or carpenters ; young men to learn electric business. 
Address as hereabove directed. 

10 WANTED — Wiremen experienced on tube 
work. Address as hereabove directed. 

IQ .ELECTRIC LIGHT WIREMEN WANTED 
— Experienced on tube work. Address as here- 
above directed. 

II WANTED — Superintendent for water-works 
in a good Illinois county seat with 4,000 in- 
habitants. Applicant" should be a plumber and 

.pipefitter. Address, with references, as above re- 
quested. 

IR - WANTED— Instrument or model-maker ac- 
customed to brass work or light machinerj' ; 
wages $12. Address as above requested. 

I C WANTED — Polisher and buffer on bra.ss work, 
cornice poles and rings. Address as above 
requested. 

Iff ENGRAVERS — A first-class engraver wanted 
’ * ■ on half-tone copper and zinc plates ; good 
wages to the right man. Address as above re- 
quested. 

IQ MACHINISTS — Wanted, 25 first-class machin- 
ists, lathe and planer hands, must be familiar 
with working from drawings. Also three first-class 
wood pattern makers. Apply, stating experience 
and wages expected, as above requested. 

IQ VISE HANDS on Spelter castings. Address 
as above requested. 

Rfi WOVEN WIRE mattress weaver wanted at 
Myers, 282 9th Ave. 

RI YOUNG MAN accustomed to turning steel 
^ wanted. Address as above requested. 

RO CHANDELIERS— Lathe hands, fitters, polish- 
ers, filers and spinners ; steady work for right 
men. Address as above requested. 

RQ MOULD AND PATTERN CHASER wanted 
on brass work. Address as above requested. 

RI ENAMELER— Good enameler on jewelry; 

capable in charging and firing. Address as 
above requested. 

RR MAN WANTED to run moulding machine. 
Address as above requested. 

Rfl WANTED — A good pattern maker. Address 
as above requested. 

Rff ELECTRICIAN and machinist, first-class ; 

' * manufacturing motors. Address as above 
requested. 

RQ DYNAMO MAN— Young man to take charge 
of two dynamos, plater and power, and to 
attend to a storeroom in a manufacturing concern. 
Also instrument makers, used to general experi- 
mental work ; must be first-class workmen. Ad- 
dress with references, as above requested. 

RQ WANTED— An expert meter repairer To a 
^ “ * thoroughly efficient man good wages will be 
paid. Address with testimonials, as above requested. 

Cft ELECTRICAL and mathematical instrument 
makers wanted. Apply in person or by 
letter as above requested. 

Cl ELECTRICIANS— A few good electric light 
wiremen and helpers. Address as above re- 
quested. 

09 BRASS TURNER WANTED on chandelier 
work; steady employment; references re- 
quired. Address as above requested. 

CQ STEEL LETTER CUTTER— First-class, 
sober man, capable of cutting small punches 
and who understands tempering. Address as above 
requested. 

01 BRASS FINISHERS and coremakers on 
plumbers’ brass work. Address as above re- 
quested. 


POSITIONS WANTED 

For Electrical and Kindred Business. 


Advertising Rates : — Twenty cents per line. To 
subscribers, fifty per cent . off. 

It being customary to advertise anonymously for 
positions, and, as in consequence, employers will as 
a rule have to direct their communications to us 
{Electrical Age, Department C) we make request 
that reference be made in each case to the number 
preceding the offer of service that they contemplate 
accepting. 

Advertisers' instructions as to disclosing their ad- 
dress will be scrupulously adhered to. 


\ POSITION WANTED— Electrician open to 
engagement, experience in fitting, armature 
building and winding shops, power house and wir- 
ing; draughtsman ; excellent testimonials ; manual 
work not objected to. Communicate as hereabove 
directed. 


0 POSITION WANTED — By a young man who 
. ‘ thoroughly understands electricity and its ap- 
plica,tions, and who is a good mathematician and 
draughtsman, and is not afraid of work; electric 
railway or central station work preferred. Com- 
municate as hereabove directed. 


Q POSITION WANTED — As armature winder ; 

thoroughly competent magnet winding, rheo- 
stats and car wiring ; T.-H. and E. systems. Ad- 
dress as hereabove requested. 


J POSITION WANTED — Young man wants 
situation as field magnet winder and armature 
repairer in repair shop ; well up. Address as here- 
above requested. 

R position WANTED— Electrical engineer/ 
with doctor’s degree in physics from Uni- 
versity of Strassburg, and for a long time student 
of electrical engineering with practical work in 
Zurich, desires situation either in laboratory or 
manufactory. Refer to Prof. Dr, Kohlrausch, 
Strassburg ; Prof. Dr. Weber, Zurich ; Prof. L. C. 
Stevens, Troy, Polyt., N. Y. Address as hereabove 
requested. 


C POSITION WANTED— By a young German 
electrician, who speaks English, for installa- 
tion work. Address as hereabove requested. 


OFFICIAL ANMOUNGEMENT 

OF CORPORATIONS 

DOmO ELECTRICAL BUSINESS. 


Secretaries of corporations are requested to 
avail themselves of the special and extremely 
favorable terms made by “ Electrical Age/’ not 
only for publishing their official notices but also 
for mailing marked copies to stockholders as per ^ 
list by them provided. Terms by special corres-" 
pondence. All correspondence should be directed 
Electrical Age, Department C, first fioor, World 
Building, New York. 


NOTICES 

For competing bids on public and 
private work should be communi- 
cated to this publication, 
(Department C.) 

World Building, 

First Floor. 

New York. 
Publicity will be given to these 
notices without extra charge. 


WANTED 

WANTED — lO-Horse Power 220- 
volt Sprague motor in good order. 
Address, L. W. C. , care Electrical Age. 
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JJesiguing and Draughting. A 
Civil and Mechanical Engineer of the highest 
repute will execute plans and drawings for 
special and contemplated electric light and 
power plants. Designs machinery. If you 
wish to economize your estimates or desire a 
practical engineer to prepare your estimates, 

Address &. W. B., Care Eleetvieal Age or 
760 Marey Ave, Brooklyn, N. Y. 


THE WORLD’S COLUMBIAN EXPOSITION 

Send 50 cents to Bond & Co., 576 Rookery, 
Chicago, and you will receive post paid, a four hun^ 
dred page advance Guide to the Exposition, with 
elegant Engravings of the Grounds and Buildings, 
Portraits of its leading spirits, and a Map of the City 
of Chicago ; all of the Rules governing the Exposi- 
tion and Exhibitors, and all information which can 
be given out in advance, of its openiug. Also, other 
Engravings and printed information will be sent you 
as published. It will be a very valuable Book and 
every person should secure a copy. 


AMERICAN TELEGRAPHY, 

SYSTEMS. APPARATUS. OPERATION. 

By Wm. Maveri Jr. 450 Illustrations. 500 Pages. 

1 he most complete work on Telegraphy 
of all known forms erer Published. An 
entire Telegraphic Library. 

Fully illustrating and describing the appa- 
ratus and plan, as well as the methods of 
practical operation of all American Tele- 
graphs in use, including : 

The Morse Telegraphs ofAmerica and 
Kurope. Theory of the Dynamo Machine 
and its practical application in telegraphy. 

Duplexes and Quadruplexes, with most 
thorough practical description of their opera- 
tion and all of the most recent additions to 
their plans and instruments. Multiplex 
Systems, Wheatstone System, Printing 
Telegraphs, Stock Tickers. 

American District Telegraphs, Fire- 
Alarm Telegraphs, Police Telegraphs, Rail- 
way Electric Block Signal Systems, Phono- 
plex Edison, Steno-Telegraph, Phillips, Van 
Rysselberghe Simultaneous Telegraphy and 
Telephony, Clock Systems, Time Teleg- 
raphy, Submarine Telegraphy, Cables, Gal- 
vanometers, Testing in all its ramifications. 
Batteries and every description of apparatus 
employed with Telegraphy in any form. 

PRICE $5.00 BY MAIL POSTPAID. 

ELECTRICAL AGE PUB. CO., 

WORLD BUILDING, NEW YORK. 



No. 2 Turret liatlie. 


Turret Lathes 

In 4 Sizes and 60 
Varieties, 

Screw-Macliines 

In 5 Sizes and 68 
Varieties, 

Of our own Manufacture. 
The LARGEST STOCK of, 

Metal-Working Machinery 

IN NEW TORK.. 


Write for Complete List, Catalogue and Prices. 


THE GARVIN MACHINE 

Laight and Canal Sts., New York. 


CO., 


BRAIDING AND INSULATING 

cri-w-r FOR ELECTRICAL 

PURPOSES. 

SAUQUOIT SIIiK MPG. CO., Randolph and Columbia, Philadelphia, Pa. 

64 Howard Street. New York. 76 Ohauncey Street, Boston. 233 Jackson Street, Chicago. 



THE F. E. BELDEN MICA MINING CO. 

MINERS AND DEALERS IN 

Highest Grade MICA, for all purposes 

AND MANUFACTURERS OF 

GROUND MICA 

Of all grades and for all purposes. 

12 Broad, near State St., ■ BOSTON, MASS. 

F. Eugene Belden, Treas. 


EVOLUTION OF THE INCANDESCENT LAMP. 

The Electric Incandescent Eamp is one of the 
greatest inventions of the day. 

EVERY READER SHOULD INFORM HIMSELF ON THIS SUBJECT. 


Send ^i.oo for a Copy of “THe Incandescent I^amp.” 

SEIVT BY MAIL, BOSTBYIB. 

THE ELECTRICAL AGE PUB CO., 12-13 World Bldg., N. Y. 
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Lundell Fan Motors 



HAVE 

New Self-Oiling and Self-Align'ng 

BEARINGS 

AAD 

BLACK JAPANNED 

FANS AND CUARDS. 


ORDER NOW- 

And have a stock on hand ready t<> 
supply the demand the first 
warm day. 

Th0 HoUSG wM stocl[ secures lie BusinOSS. 


Interior Conduit and Insulation Co 

CHAS. P. GEDAES, 

Seo. and Treas. ’ 42-44 BROAD ST., NEW YORK. 


E. W LITTLE, 

Vice-President and 
Gen. Manager. 



C. S, SOLOMON & 00., 
Electrical Engineers 

AND 

CONTRACTORS. 

AGENTS FOR 

Ths Mti Eltctne Ci, 


PHILADELPHIA OFFICE, 


1015 Sansom Street. 


Contractors for Central Station and Isolat- 
ed Electric Light Plants, Complete Electric 
Railway Power Plants. Wiring for all Kinds 
of Electrical Work. 


m PROOF 


IRON 

BOX 




Kalf Full Size. 


ZIMDARS&HUNT, 


127 Fifth Ave., New York. 



W. H. MARKLAND, 

286 So. Third St., Brooklyn, N. “S', 

MANUFACTURER OF 

Progress Fibre, 

Partially or fully Hardened, ac- 
cordingf to requirements, 
and Waterproof. 

'WARRANTED a lirst-class In.su> 
lator used toy the leadingf Elec^ 
trie Companies of ^ew Vork. 


WM. MARSHALL, 

MANUFACTURER OF 

Electric Condensers. 

STANDARDS A SPECIALTY. 

Booms 2 and 4 University Bids'., New York. 



CABLE SUPPORTER 

Or Hanger 

For AERIAL, 

TELEPHONE, 
TELEGRAPH 
AND ELECTRIC 

CABLES. 

Made in Brass, Zinc or 
Iron. 

Send for descriptive circular. 

O.N. BENDER & CO, 


P. 0. Bos 1611. lOii Orange St,, Providence, It, I, 


Remington 


Typewriter. 


y HE history of the Remington shows a steadily rising tide of popularity and success. 

It is absolutely unrivalled for all the essential qualities of a first-class writing- 
machine. 

In i88o, five years after the first Remington Typewriters regularly made by machinery were fifst 
put upon the market, only i,ooo machines were sold. The public were slow to realize the value of the 
invention. 

By 1882, the number had increased to 2,300 mach’nes. ‘ 

In 1885, Five Thousand machines were sold. 

In 1890, sales had increased to 20,000 machines per annum. 

In 1892, we find our standing orders at our factory for 100 machines per day inadequate to meet 
the constantly increasing demand. f j 'i 

SEND FOE ILLUSTRATED CATALOGUE., 

WYCKOFF, SEAMANS '& BENEDICT, 327 Broaoway, N. Y. 
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No More Horrible Elevator Accidents 

IN BUILDIN GS. 

THE ELEVATOR SAFETY COMPANY, of No. 172 Broadway (ground 
floor), have completed an absolute device whereby it is impossible to start an 
elevator car while a door is open. 

This device is now in practical- operation in the City of New York, and 
will be cheerfully shown upon application at the office of the company 


THE SMITH PREMIER TYPEWRITER CO. 


Has just received an order for 150 Machines from the U. S. War Department. 
This is the largest order for typewriters ever given by any government or 
corporation. The Committee of Experts gave the award after a careful examina- 
tion into the parts of all the leading typewriters. 

THE SMITH PREMIER TYPEWRITER CO., SyracDse, N. Y., 0. S. A. 

Send for Illustrated Catalog^ue. 

OFFICES 


= ^=BRANCH 

293 and 295 Broadway, New Fork, N.Y. 
335 Cbestnnt St., Fhlladelplila, Pa. 

154 Monroe St., Clilcaeo, 111. 

1609}^ Farnam St., Omaha, Neb. 

214 Wood St., Pittsburg, Pa. 

25 School St., 


1629 Champa St., Denver, Col. 

1 1 East Baltimore St., Baltimore, Md. 
44 Niagara St., Buffalo, N. T. 

407 Powers Block, Bocheeter, N. Y. 
101 Griswold St., Detroit, Mich. 
Boston, Mass. 



WRIGHT UNIVERSAL ELECTRIC CO., 


FACTORY : 140 Washington St., NEW YORK. OFFICES : 26 Whitehall St. ' 



Send for Circulars. Agents Wanted throughout the United States 


Tlie IV ew 

PRIMARY 

Electric Bicycle 

BATTERY 
and LAMP. 

Can be readily at- 
tached to any Bicycle. 
Easily charged. 

NO SMOKE, 

NO FUMES. 
ABSOLUTELY 

SAFE. 

For Sale by all princi- 
pal Sporting Goods 
Dealers. 
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THE ELECTRICAL AGE 


A FACT 



WILLARD L CANDEE, 
H. DURANT CHEEVER, 


I Managers. 


GEO. T. MANSON, Gen’l Supt. 


WELL KNOWN TO ELECTRICIANS 

THAT THE 

OKONITE INSULATION 

Will remain intact in places where all other insulations give out; 

therefore our 

Feed Wires and Cables 

ARE SPECIALLY ADAPTED FOR 

STREET RAILWAY WORK, 

Where they are subjected to sudden and severe changes of weather, 

THE OKONITE COMPANY, Lt d, 13 Park Row, N Y. 


THE PIONEER LOW SPEED HIGH GRADE MACHINES. 


Ferret Electric Meters. 

ALL SIZES FOR ALL PURPOSES. THOUSAITDS KOW m USE. 


Ferret Electric Light System. 

COMPLETE APARATUS FOR ISOLATED PLANTS. 


THE ELEKTRON MANUFACTURING CO., SPRINGFIELD, MASS. 

ISTew "5rork Office, 89 Libertv Street. 


SELLING! AGtElVTS. 


Boston, Mass., F. B. Corey, 27 Arch St. 

St. Paul, Minn., F. J. Benz, 360 Minnesota St. 

Philadelphia, Pa., Pennsylvania Maidiine Co., 29 North 7th St. 


New Orleans, La., Buchel Machine Works, 101 Conti St. 
Denver, Col., Hayward Cochrane, 33 Jacobson Bldg. 
Chicago, III., C. F. Dunderdale, 435 Kookery. 

Buffalo, N. Y., D. H. Darrin, 228 Pearl St. 


-THE AXSONIA BRASS AND COPPER CO., 

SOLE MANUFACTURERS OP 

Cowles’ Patented Fire and Weatlierproof and A B C Line Wires. 



Samples Furnlslied upon Applicatton. Pure Plectrlc Copper Wire, bare and 
covered, of every description. Tobin Bronze Bods, Plates and Sheets. 

Warerooms : 19 and 21 Cliff Street, New York, Factories; Ansonia, Conn, 

THE NASSAU CAPSULE BATTERY. 

Siamples by mall. . $1.10 

. Battery In ease, with 
r . idlng posts and switch 
i T blasting purposes, 
i for use as a testing 
I x-y . . . . . $5.50 

^END FOR CIRCULAR. 




YOUR POWER, 
YOUR BELTS, 
YOUR MONEY, 

By covering your 
pulleys with 

SHULTZ 

Patent 

Leather 

Pylley 

Covering. 

Send (or circular 
“A" to 

SHULTZ SBLTlHa 
CO., 


ST. LOUIS, MO. 

NEW YORK, N. Y., 225 Pearl St., A. B. Laurence, Mgr. 
BOSTON, MASS., 164 Summer St., G. J. Kelley, Mgr. 
PHILADELPHIA, PA., 129 N. 3d St„ J. Garnett, Mgr. 


NASSAU ELECTRICAL CO., 112 White B>eet, New York. 



E, P, GLEASON MFG, CO.,'*',iVwvoRT"‘ 

Manufacturers of Electrical Appliances 

AND 

GLASSWARE for ARC and INCANDESCENT LIGHTING, 

INCLUDING 

Holders, Insulated Joints, Cut-Outs, Shades and Stalactites, Etc. 



THE WILMOT & HOBBS MFG. CO. 

MANUFACTURERS OF ■“ 

A1.NICKLE 

CAPACITY 50,000 BELLS PER DAY. ORDERS FILLED PROMPTLY FROM STOCK 

ALSO UNEXCELLED 18 KARAT 


A CHEAP & ELEGANT FINISH. 
MILLS & FACTORIES BRIDGEPORT. CONN 
STORE 20 MURRAY^ ST,> NEW YORK. 




S. P. COLT, Prest. F. S. MINOTT, Gen’l Mgr. 


ATIONAL INDIA 


UBBER CD. 


FACTORY AND OFFICES, - - - . - BRISTOL, R. I 

Enterprise Electric Co., Chicago. 

New York Office: 487 Broadway, H. L. BURDICK, Manager. 


ROSE POLYTECHNIC INSTITUTE, 

Terre Haute, Ind. A College of Engineering. Well 
endowed, well eqnipped Courses in Mechanical, 
Electrical, Civil Engineering and Chemistry. Exten- 
sive Machine Shops, Laboratories, Drawing Booms, 
Library. Expenses low. Address, 9 ^ 

H. T. EDDY, Prest. 


COMMUTATORS 

A SPECIALTY. 

F. E. HOMER & CO., 

ELECTRICAL MACHINISTS, 

46 SO. WATER ST., CEEVEEAND, O.. 




